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To all whownv it may concern:

Be it known that I, HENRY CARMICHAEL, a
citizen of the United States of America, and
a resident of Malden, county of Mlddlesex
and State of Massach usetts, have invented
certain new and useful Improvements in Liq-
uid-Feed Devices for Electrolytic or Kindred
Apparatus, of Whleh the followmfr 1S a speci-
fication. .

This invention relates to devlces fm; feed-
ing liquid to electrolytic apparatusor to any

vessels where such electrical conditions pre-
vail that it is important to guard against ac-
cidental leakage of electr l.elty t.hloufrh the

liguid contact of a continuous btream to an
external supply - tank and elsewhere, and
where also the nature of the process carried
on demands a substantially constant supply
of liquid. A situation where these condi-
tions prevail is deseribed in connection with
Figure 10 of Patent No. 518,710, issued to me
Apml 24, 18%94. The invention hereinbelow

_..deseubed accomplishes this object and in-
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- the drawings.

sures a feed-supply of constant volume at all

times, no matter how much the level of liq—
uld in the reservoir from which the supplyis
drawn may vary above a predeter mined 1owe1
limit.

ThIS inventionisanim provement also upon

the feed appdlatus described in my patent
aforesaid in connection with Fig. 10 there-

of, and, broadly speaking, mvolves the idea
of regulally rotating or oscillating feeding
SCoOps or tubes.

In the drawings attached hereto Fig‘. 1
shows in eleva,mon and partlyin cr 0SS- section
one of theimproved feeding devices with the
tank and receiving-funnel, aud Fig. 2 shows
in perspective one of the feedmﬂ' devwes with
the actuating-shaft and the mechanism where-

by the shaft is given a regular rotatwe or 08-

cillating movement

- A 18 the reservoir, over which the sha,flz S
is suspended in suitable beari ings. Upon the
shaft S pipes C are securely mounted so that

as the shaft rotates or oscillates the pipe will

be carried with it. Asmany feeding devices

as are required may be attached to the shaft

S; but as this involves mere 1edup11eat10n
only one of the feeding devices is shown in
- The scoop or pipe isso propor-

does not fall below a

the Outlet opening M.

tioned with 1'eferenee to the shaft on which
it is mounted and the reservoir into which it
18 to dip that the bowl or scoop of the pipe
shall always pass beneath the surface of the
liquid in the reservoir so long as that level

point. ' The dipping end of the pipe is bowl
or scoop shaped, the mouth of the bowl or
scoop being at L. L/, the bowl or scoop being
curved up from the pipe in much the same
manner as the bowl of a Dutch tobacco-pipe
curves up from its steni. The stem of the
pipe P extends from the bowl to and beyond

the shaft S and terminates in the delivery-
~opening M, the entire pipe having a continu-
In order.that

ous and uninterrupted bore.
the pipe shall, notwithstanding variations in

the level of liquid in reservoir, invariably

deliver a uniform quantity to the recelving-
funnel B, which leads to the electrolytice or
other apparatus the volumetric e&pacltles of
the scoop and stem parts of the pipe are so
proportioned that the volume of contained

‘liquid in the pipe at that point in its rotation
~or oscillation when the delivery-opening M

begins to spill into the funnel B shall not be
greater than the volume of contained liquid
standing in the pipe at all points in its rota-

‘tion or oscillation between the beginning of

delivery spill and the point where the mouth
of the pipe at the scoop end emerges from the
liquid in the reservoir. This may be ex-
plained by reference to Fig. 1. Assuming the
level of the liquid in the reservoir to be at the
dotted line a, the pipe C (shownin solid lines)

is just at the point of emersion from the lig-

uid in its osciilation from the lowest position

{shown in dotted linesat C') toward its highest
extreme position.

(Shown in dotted lines at
c®.) Thescooppart and stem partshould be so
proportioned as to their relative volume that
the contained liquid at the position of emer-
sion shall be at least as great in quantity as
the contained liquid when the pipe reaches
that angle when the liguid begins to spill from
If thls. proportion is

-observed, the quantity of liquid delivered at
each oscillation of the pipe C will bethe same,
even though the liquid in the reservoir A
‘shounld fall aslowasthedotted line b, for, asis
obvious from a glance at Fig. 1, more liquid
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- will be contained in the scoop part of the pipe | be inside instead of outside the tank. FKig.

[O

- scoop part as the angular position of the pipe
18 changed then when the pipe reaches the
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asitemergesfrom the level I3 than iscontained

1n the scoop part at the point of emersion

when the level is at a, while in the stem part
of the pipe C a larger proportion of liguid
1s contained at the point of emersion with
the level at a than with the level at b. Soif
these two parts—the scoop and stem—are so
proportioned that the stem part cannot ac-
commodate the liguid whiech flows from the

point of spill from the delivery end M the liq-
nid in the scoop part will be just level with
the inner side L of the mouth or lip of the
scoop, no matter what the level of the liquid
in the reservoir may be. A simple manner
in which to insure this proper disparity in

proportion between the scoop part and stem

part of the pipe P is to make the scoop part
much larger than the stem part and then to
cut the mouth of the scoop at an acute angle,
so that the outer side L' of the lip or mouth
in the movement of emersion of the scoop is
considerably in angular rotative advance of
the inner edge of the scoop-opening 1., which
I1s nearer to the axis S than the protruding
With this arrangement the scoop
will pick upa liberal surplus when the liquid

1s at a low level, and this surplus as the scoop

rises will be spilled back into the reservoir.
In Fig. 2 the shaft S, to which the pipes C
are attached, is shown with a crank S’ at its
outer end, wheieby the shaft is given an 0s-
cillating movement by means of the connect-
ing-rod S*and wheel S3.  An oscillating move-
ment 1s substantially, however, the same as a
complete rotative movement, and the liquid-
feed apparatus may easily be adapted for use
on a continuously-rotating shaft with slight
modifications to provide for a proper delivery

toreceiving-funnels, which in that case would

10 of my patent aforesaid illustrates the man-
ner in which such a modification may be ar-
ranged.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Ina hquld feed apparatus, the combina-

tion of a reservoir, a pipe having an axis of

‘rotative movement, a SCOOP end, a stem and

a delivery-opening, and so mounted with ref-
erence to the reservoir that the rotative move-
ment of the pipe carries the scoop end below
the level of liquid in the reservoir, the rela-
tive proportions of the scoop and stem parts

- of the pipe being such that the volume of con-

tained liquid i1n the pipe at and after emer-
sion from the liquid in the tank is at least
equal to the volume of contained liguid in the
pipe when the pipe is at that point in its ro-
tative movement when the delwem -opening
begins to spill.

2 In aliguid-feed apparatus, the combina-

“tion of a reservoir, a pipe having an axis of

rotative movement a scoop end, a stem and
a delivery-opening, and SO mounted with ref-
erence to the reservoir that the rotative move-
ment of the pipe carries the scoop end below
the level of the liquid in the reservoir, the
scoop end having its opening so placed with
reference totherotative movementof the pipe
that, 1n the movement of emersion, the part

of-the scoop-opening farthest from the axisis

in angular rotative advance of that part of

‘the scoop-opening which is nearest to the

aXxis.
Signed at Boston,
day of May, 1899.

HENRY CARMICHAEL.

Massachusetts, this 5th

Witnesses:
ROBERT CUSHMAN,
E. F. GROLL.
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