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UNITED STATES

PATENT OFFICE.
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NICHOLS, OF BOSTON, MASSACHUSETTS; MARY N. BARNARD ADMIN-
 ISTRATRIX OF SAID WILLIAM S. BARNARD, DECEASED.

FLUID-DISTRIBUTER.

SPECIFICATION forming part of Letters Patent No. 580,151, dated April 6, 1897.
Application filed Angust 4, 1882, Serial No. 68,466. (No model))

To all whom it may concern:

Be it known that I, WILLIAM S. BARNARD,
of Canton, in the county of Fulton and State
of Illinois, have invented certain Improve-
ments in Fluid-Distributers, of which the
following is a specification.

The aim of this invention is to provide a
simple and efficient device intended, mainly,
for the distribution of fluid in a thin film or
spray. -

Distributers constructed in accordance with
my system possess as two leading and distine-
tive features a chamber wherein the fluid is
caused to receive a reverberatory and gyra-
tory motion and a discharge-opening through
which the fluid is delivered from the cham-
ber and immediately released without pass-
ing, as in other distributers, through an elon-
gated passage or tube. The chamber is not
in any sense a reservoir, but is an eddy-pas-
sage or reverberatory passage so arranged in
respect to its inlet and outlet that fluid de-
livered under pressure through said inlet must
undergo a recurrent motion or recoil to reach
the outlet and escape.

Myinvention may be embodied with diverse
details of form and construction, while re-
taining the distinctive characteristics above
named.

Initspreferred form my distributer consists

‘of a body containing a chamber of discoid

form having a discharge-opening at one pole
of its axis and an eccentric inlet at the pe-
riphery from a pipe or antechamber. The
fluid in passing through acquires a rapid gy-
ratory orreverberatory motion in the chamber
and escapes through the side opening in the
form of a hollow expanding jet. Owing to
the tendency of the escaping fluid to retain
its direction of movement on escaping it is
dispersed from the margin of the outlet-
opening in a whirl of tangents.

Instead of making the agitation-chamber
of true circular form it may be of a spir-
oidal or other form differing to a greater or
less extent from the circular, provided only
that the fluid is permitted to pursue the course
indicated above. Moreover, the inlet open-
ing or passage by which the fiuid is directed
into the chamber may be varied in location

and in form to a considerable extent without
changing, essentially, theaction of the device.
For example, the inlet may open obliquely
through one or the other of the side faces of
the chamber, provided only that it directs
the fluid to the outer part of the chamber or
out of line with the outlet in such manner
as to establish and maintain the gyratory or
inwinding course of the current toward the
discharge-opening. )
The accompanying drawings illustrate my
distributer in a few of its many forms, all
embodying the features above described.
Instead of providing the device with the
central or axial discharge-opening, as above
described, it may have said opening in the
periphery, provided the inlet is arranged to
project the inflowing fluid past and beyond
the outlet-opening within the chamber, so ag
to compel the finid to pursue the circulatory
or reactionary movement within the chamber
before escaping. The drawings also illus-
trate one device of this form. v
While my distributers are more particu-
larly intended for the dispersion of liquids
under pressure, they may be advantageously
used in connection with a blast of air, gas,

steam, or their equivalents for the distribu-

tion of powders and granular substances and
also in connection with a blast of air, steam,
or gas for the atomiaztion and distribution of
liquids.

Referring to the accompanying drawings,
Figure 1 is a face view of a distributer con-
structed on my plan in its preferred form.
Fig. 2 is a cross-section of the same on the
line 1 1.
device in a form very similar to that pre-
sented in Fig. 1. Figs. 4 and 5 are respec-

tively a perspective view and a central eross--

section of the device in another form, with a
movableplugtoregulate thedischarge. Tigs.
6 and 7 are respectively a perspective view
and a cross-section of the device in still an-
other form, with an adjustable plug. Fig. 8

is a perspective view, and Fig. 9 a cross-sec-
tion, of the device with a conieal body. Fig.
10 is a vertical cross-section through the cen-
ter of the device in still another form. Fig.
11 is a perspective view of the plate used in
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the device represented in the foregoing figure
to insure a gyratory motion of the water.
Fig. 12 is a perspective view of the device in
still another form, a portion of the top being
broken away to show the internal water-pas-
sage. Figs. 13 and 14 are respectively a per-
spective view and a transverse section of the
device in still another form.

Figs. 1 and 2 represent, respectively, a face
view and a cross-section of one of my distribu-
tors of the class first mentioned. A repre-
sents a flat circular body or chamber, of sheet
metal, provided in one of its side faces with
the central outlet-opening B of circularform,
and also provided on the edge or periphery
with an inlet or supply pipe C, which opens
into the chamber, as shown. The inlet-pipe
is arranged to deliver the fluid into the cham-
ber in a line parallel to a tangent to the pe-
riphery of said chamber. The fluid passing
through the inlet C enters the outer part of
the chamber A, and pursuing the centripetal
inwinding course before mentioned escapes
through the opening B with a rapid rotary
motion andisinstantly dispersed. The course
of the fluid from the time of its entrance un-
til its discharge is indicated, approximately,
by thearrowinthe drawings. Thedischarge-
opening should be made as large as possible
consistent with the proper action of the de-
vice to facilitate the discharge of foreign mat-
ters which may be contained in the liquid.
Owing to. the fact that the device contains
but a single outlet-opening of comparatively
large size and to the fact that the fluid moves
substantially in line with the margin of said
opening in its circulation, there is far less
danger of the discharge being impeded by ob-
structive matters in the water.

Iig. 8 represents a cross-section of a dis-
tributer differing from that shown in Figs. 1
and 2 only in that the chamber or body is
made of spiroidal instead of circular form,
the fluid being admitted at the edge or pe-
riphery and discharged centrally through the
side, as above. It is to be particularly noted
that in each of the foregoing devices, as well
as in the others which are to follow, the out-
let-opening is made directly through the wall
of the body or chamber and with a thin edge
or margin, so that in each case the fluid upon
leaving the chamber is instantly set free with-
out being compelled to pass through any tube,
passage, or conductor whatever. Thisimme-
diate or instantaneous release of the fluid
upon its leaving the chamber is a marked
feature of my distributer in all its forms and
is highly advantageous in that it permits the
proper dispersion of the fluid before the ve-
locity and direction acquired in the chamber
are lost. The flat form of the distributer,

with the discharge from the side face, as in
the figures above referred to, is very service-
able for many purposes, but is especially ad-
vantageous in the application of insecticides
to growing plants, as the distributer con-
nected with a suitable source of supply may

be readily and safely drawn upon the surface
of the ground in position to direct the spray
upward into the plants. This application of
the device will, however, form the subject of
a separate application.

Figs. 4 and 5 represent in perspective and
in cross-section another form of the distrib-
uter, having the chamber and the inlet and
outlet disposed in substantially the same
manner as in the preceding figures, but pro-
vided with means for controlling the dis-
charge and for sustaining the device in posi-
tion on a lawn or other surface where its use
may be demanded. A represents the circu-
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lation-chamber, B the inlet, and C the dis-

charge-opening. The body is made with its
side faces, which may in this case be termed
the “top” and ‘‘bottom,” removable. The
upper face «, in which the discharge-opening
is formed, consists of a circular plate inserted
into the body from below and held therein by
a peripheral lip or flange, against which it is
seated. The lower face b consists of a eircu-
lar plate provided with an annular externally-
threaded flange ¢, which is screwed into the
body and against the back of the face-plate,
so0 as to hold the latter forward to its place.
This construction permits the face to be re-
moved at will and replaced by another having
anoutlet-opening of different form. Through
the back plate there is inserted a screw d,
which may be adjusted so that its forward
end will elose or diminish the outlet-opening
and thus regulate the rate of discharge. The
lower end of this plug outside of the body is
made of a flattened and pointed form, as rep-
resented, or of any other suitable form to
adapt it to be thrust into the ground to sus-
tain the distributer in an upright or other re-
quired position. It will be observed that in
this deviee the face through which the outlet-
opening passes is made of greater thickness
than in the preceding cases, and that the
opening is made of conical or flaring form,
with the usnal thin edge at the point where
the fluid leaves the chamber. This tapering
or flaring outlet has a certain limited influ-
ence in determining the spread-of the jet and
the extent of the surface which will be cov-
ered by the spray. The fluid is given a wider
divergence or distribution as the outer di-
ameter of the flaring mouth is increased, and
vice versa. This controlling influence of the
flaring mouth is not to be associated or con-
founded with the action of the ordinary noz-
zle, a delivery-pipe having a long gradually-
tapered bore by which the stream is positively
and mechanically controlled. In my device
the water is released the instant that it leaves
the chamber, and the flaring mouth has but
an indirect influence on its course.

Figs. 6 and 7 represent in perspective and
in cross-section a device having the circular
chamber, the central discharge, and the pe-
ripheral eccentric inlet, as in the previous ex-
amples. The chamber or body is, however,
elongated somewhat and closed at the bottom
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by means of a sliding plug ¢, which may be
forced inward at will to stop or diminish the
discharge. Thelowerend of this plug, which
may be held in place by a screw-thread or by
friction, as preferred, is pointed and adapted
for insertion into the ground to sustain the
device. _

Figs. 8 and 9 represent in perspective and
in cross-section a distributer having its cham-
ber made of conical form, with the outlet-
opening at the apex and with the inlet at the
periphery, the axis of the inlet being eccen-
trie to the outlet. In this device the fluid
pursues substantially the same course as in
the device represented in Fig. 1.

Figs. 10 and 11 illustrate a distributer con-
structed more particularly with reference to
its use upon a hose or hand pipe. The body
or chamber A is made of flat cylindrical form,
with the central outlet B in the forward face
and the inlet or supply pipe C applied cen-
trally to the rear face. Within the body be-
tween the inlet-pipe and the outlet-opening
there is a spiral inlet-passage k, by means of
which the course of the fluid is changed after
it leaves the pipe C and before it enters the
central chamber or bedy, the effect of the pas-
sage being to cause the water to enter the
chamber at the periphery and in a direction
at substantially right angles to that in which
it is discharged, so that it acquires a rapid
rotary motion within the chamber. The pas-
sage k may be constructed in any suitable
manner, but in the present instance it is pro-
duced by inserting into the body the contriv-
ance represented in Fig. 11, consisting of a
disk having on its front face a spiral rib or
flange. 'When this device is introduced into
the body as shown, the water entering from
the pipe C against the rear face of the disk
passes to the outer edge of the same and
thence in a spiral inwinding course between
the convolutions of the rib or flange in the
periphery of the forward chamber, whence it
‘escapes through the outlet-opening. Itis to
be noted that in this form of device, asin the
others, the water pursuesacirculatory course,

thatit enters atthe periphery of the chamber,
and that its course of direction is changed be-

fore it is permitted to escape.

Fig. 12 represents a perspective view of a
distributer having the e¢ylindrical or disk-like
chamber with the central discharge-opening
in the side face and with the inlet-pipe open-
ing through the periphery in a line oblique to
the direction of discharge, the arrangement
being such that the inflowing current causes
a rapid rotation within the chamber.

Figs. 13 and 14 represent in perspective
and in cross-section a distributer of the sec-
ond class mentioned having a peripheral dis-
charge. Thisdevice consists of a eylindrical
or disk-like body or chamber provided with
the discharge-opening B inthe peripheryand
with the inlet-pipe C parallel or approxi-
mately parallel with a tangent to the periph-
ery of the chamber. The inlet is so located

with respect to the outlet that the inflowing
current is directed across and beyond the
outlet, as indicated by the arrows. The fluid
enters at the outer edge of the chamber, pur-
sues a eirculatory course therein,and emerges
through the opening B, the incoming and out-
going currents encountering and crossing
each other, as indicated, whereby a violent
agitation of the fluid is produced and the
outgoing fluid caused to disperse in the form
of spray. It will be perceived that in this
form of device, as in the others, the fluid en-
ters and escapes in different directions, that
the inflowing current is projected past and
beyond the outlet into thechamber, and that
the inflowing current serves to keep the dis-
charge-opening clear or free from obstruc-
tions on the inside.

‘While I have described and illustrated
herein distributers of various forms, it is to
be noted as a peculiarity of the construction
in each instance that the deviee contains the
chamber of considerable size, that the fluid
enters this ehamber in a direction different
from that in which it is delivered, and that
the inlet and outlet openings are arranged in
such relation to each other and the walls of
the chamber that the fluid is caused to pur-
sue a gyratory or circulatory course before
reaching the outlet.

I am aware that hose-sprinklers having a
body orchamber provided with numerous per-
forations have received the water through a
tube applied centrally or radially at one side,
and alsothat fountain-nozzles have been con-
structed of a pipe with an expanded mouth,
or have been arranged to deliver the water
against a loose plate, and to such structures
I lay no claim. Suchdevices do not contain
a chamber with a wall against which the wa-
ter acts and which serves to cause a retro-
grade or reactionary mofion of the water;
neither dothey contain a reverberation or re-
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action chamber into which water is admitted .

eccentrically.

Having thus descrlbed my invention, what
I claim is—

1. In a nozzle for spraying liquids a cham-
ber substantially circular in one plane of sec-
tion provided with an outlet-port, and with

an inlet-passage, the axis of which lies in the
plane of a circular section and between a di-

ameterand atangent of suchsection; whereby
a rotary motion is imparted to the liquid in
the chamber by the force of the inflow which
motion is retained after it escapes from the
chamber, substantially as described.

2. In a nozzle forspraying liquids a cham-
ber of substantially circular form in cross-
section, provided with a tangential inlet-
port, the axis of which lies in the plane of
the cireular section, and with an outlet-port
delivering in a direection transverse to the
aus of the inlet-port.

A spraying-nozzle comprlsmcr achamber
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of applommately circular form in cross-sec- .

tion, provided at its periphery with a tan-



4 580,151

gential inlet-port, and at ils center with an | fluid against the connecting portion, and one
outlet-port, the axis of which is transverse to | of the said side walls being provided withan 10
that of the inlet-port. opening for the discharge of the fluid.
4. Aspraying-nozzle comprising a chamber
5 having twoapproximately circular side walls, WILLIAM S. BARNARD.
and an approximately circular peripheral con- ‘Witnesses: :
necting portion, said chamber provided with " W. C. DUVALL,
an inlet-port adapted to deliver the incoming NEWTON WYCKOFF.




