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To all twh???, i? ??? ????cer?: 
Beit known that I, RAOUL GIROUARD,a citi 

Zen of the United States of America, anda resi 
dent of Westbrook, Cumberland county, State 

5 of Maine, have invented certain new and use 
fullmprovements in Liquid-Feed Devices for 
Electrolytic and Kindred Apparatus, of which 
the following is a specification. 
This invention relates to devices for feed 

Io ing liquid to electrolytic apparatus or to any 
vessels where such electrical conditions pre 
Vail that it is important to guard against ac 
cidental leakage of electricity through the 
liquid contact of a continuous stream to an 

I5 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 conditions 
prevailis described in connection with Figure 

2O 10 of Patent No. 518,710, issued April 24, 1894, 
to Henry Carmichael. 
Myinvention hereinbelow described accom 

plishes the object desired without the use of 
moving mechanical parts and is susceptible 

25 of nice adjustment to regulate the quantity 
of liquid supplied. 
In the drawing hereto annexed there is 

shown a feed device which embodies the sub 
stance of my invention. 
T is a supply-reservoir, which contains a 

Quantity of liquid N, which is to be fed to an 
apparatus-such as, for instance, the appara 
tus described in Carmichael’s patent afore 
said. The level of liquid N is maintained 

35 substantially constant in the supply-reservoir 
T either by a ball-cock or by a weir, in which 
latter case the liquid is fed to the supply-res 
ervoir in a constantly superfluous quantity. 
From this reservoir the liquid is to be deliv 

4o ered to the receiving-funnel K, which commu 
nicates by pipe M to the electrolytic or other 
apparatus, which is not shown in the draw 
ing. In order that the liquid N shall be fed 
to the receiving-funnel Kin small constantly 

45 intermitting quantities, my feed apparatus 
is interposed between the supply-reservoir T 
and the receiving-funnel K. A pipe A leads 
from the bottom of the reservoir T to a dis 
tributing-main B, which may be a pipe of 

5o suitable length, from which at intervals pro 
ject risers C, the number of risers correspond 

ing to the number of individual receiving 
funnels K. The distributing-main is shown 
only in cross-section in the drawing, for the 
reason that a multiple apparatus involves 55 
only the reduplication of the single device 
which is there exhibited in cross-section. 
The top of the riser C is closed with a plug 
D, which in turn is perforated, so as to ad 
mit the flow-restraining tube E. The re- 6o 
straint which this tube E exerts upon the flow 
of liquid from the supply-reservoir T is due 
to the frictional resistance between the liquid 
and the side of the tube E, and the requisite 
amount of friction may be obtained by using 65 
a tube of greater length with a relatively large 
bore or a short tube with a fine bore, the adop 
tion of said dimensions in any particular case 
depending upon the condition under which 
the apparatus operates. If the liquid-sup- 7o 
ply is so highly concentrated as to be viscous 
or should approach that condition or if by ac 
cident the situation involves the passage with 
the liquid of many solid particles it will be 
well to use a long tube with a relatively large 75 
bore; but, on the other hand, if the liquid is 
clean and flows easily space may be saved 
and a short tube with a fine bore used to re 
strain the flow. The fit of the tube E in the 
plug D is such as to permit the tube to be 8o 
moved up or down in the plug, but suffi 
ciently close to retain the tube securely in 
position under normal conditions. The up 
per end of the tube E enters the bottom of a 
delivery vessel G, which may be a short sec- 85 
tion of tube closed at the bottom by a plug 
F, which is penetrated by the tube E. From 
the delivery vessel G an outlet-pipe I leads 
to the receiving-funnel K, the outlet I of the 
pipe Hoverhanging the funnel K, which may 9o 
be simply constructed by introducing the pipe 
M through a plug L, which fits the lower end 
of the funnel-tube K. The delivery vessel G 
is moved to a position, as shown in the draw 
ings, where the upper end of the tube E and 95 
the outlet from vessel G. to tube H stand be 
low the level of the liquid N in the supply 
reservoir T. If the outlet I were closed, the 
liquid would soon find the same level as the 
liquid in the supply-reservoir, this level be- Iod 
ing indicated by the dotted line in but as the 
outlet I is open and the tube His of sufficient 
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capacity to carry away freely all the liquid 
which can pass through the flow-restraining 
tube E the resistance due to the very small 
bore of the tube Ereduces the level of liquid 

5 in the delivery vessel G, say, to the level in 
dicated by the dotted line ?n', so that in prac 
tice the opening from the delivery vessel G. 
to the pipe H will be more than sufficient to 
carry off the liquid and will never be covered 

Io by the liquid in the delivery vessel G. In 
fact, were it not for the simplicity of the ap 
paratus here shown and the facility with 
which it can be constructed out of ordinary 
material the delivery vessel G might be re 

I5 duced to a minimum no larger than the tube 
H, in which the tube E might terminate. 
The employment of the flow-restraining tube 
in effect diminishes the head under which the 
liquid is supplied to the delivery vessel, and 

2O this head can be adjusted to compensate for 
variations in the internal bore of the flow-re 
straining tube by pushing the tube up or 
down in the plug B. At the same time the 
arrangement here shown protects the flow 

25 restraining tube against such casualties as 
stoppage by the introduction of accidental 
foreign matter and insures the continuous 
operation of the feeding apparatus. The flow 
through this tube is so small that the outlet 

3o end I of the tube His supplied with an inter 
mittent succession of drops which disengage. 
themselves and fall singly into the funnel K, 
thus automatically insulating themselves 
from the continuous body of liquid in the 

35 feed apparatus and supply-reservoir. 
The flow-restraining tube I prefer to make 

of glass, and in asmuch as it is difficult to ob 
tain tubes of this material of uniform bore I 
cut each tube of such length as is found by 

4o trial to give the same flow as a standard tube 
When the liquid is under the same head. 
The function of the flow-restraining tube 

is in effect to throttle the flow from the res 
ervoir, which it does by increasing the fric 

45 tional resistance to the movement of liquid. 
As the length of this throttling-tube is in 
creased its bore may be proportionately in 
Creased and the same effect be retained. I 
prefer to use a tube of such small bore that 

5o it may correctly be termed “capillary;' but 
it is evident that tubes which in other situa 
tions might not be strictly regarded as cap 
illary Will operate as full equivalents for a 
Capillary tube, as I have above suggested. 

55 Capillary tubes offer a distinct advantage, 
however, for the reason that a short and eas 
ily-handled length of tube supplies the req 
uisite resistance to the flow and also because 
uniformity of regulation in an apparatus re 

6o quiring many such tubes may more readily 
be secured by calibrating or testing capillary 
tubes in comparison with a selected standard 
than by any attempt at reducing long tubes 
Of large bore to a uniform resistance. 

What I claim, and desire to secure by Let- 65 
ters Patent, is 

1. The combination with a supply-reservoir 
of a delivery vessel open to the air, a flow-re 
straining tube connecting the Supply-resel 
voir with the delivery vessel, and an outlet 7o 
from the delivery vessel having a capacity 
greater than the delivering capacity of the 
flow-restraining tube. 

2. The combination with a supply-reservoir 
of a delivery vessel open to the air, a capil- 75 
lary conduit, connecting the supply-reservoir 
with the delivery vessel, and an outlet from 
the delivery vessel having a capacity greater 
than the delivering capacity of the capillary 
conduit. 8? 

3. The combination with a supply-reservoir 
of a delivery vessel, open to the air, a verti 
cally-adjustable capillary conduit connecting 
the supply-reservoir with the delivery vessel, 
and an outlet from the delivery vessel having 85 
a capacity greater than the delivering capac 
ity of the capillary conduit. 

4. The combination with a supply-reservoir 
of a distributing-main connected therewith, 
risers branching from the distributing-main, 9o 
delivery vessels, open to the air, connected 
with said risers by flow-restraining tubes, and 
outlets from the delivery vessels having a 
capacity greater than the delivering capacity 
of their respective flow-restraining tubes. 95 

5. The combination with a supply-reservoir 
of a distributing-main connected there with, 
risers branching from the distributing-main, 
delivery vessels, open to the air, connected 
with said risers by vertically-adjustable flow 
restraining tubes, and outlets from the deliv 
ery vessels having a capacity greater than the 
delivering capacity of their respective ?low 
restraining tubes. 

6. The combination with a supply-reservoir 
of a delivery vessel open to the air, a capil 
lary conduit connecting the supply-reservoir 
with the delivery vessel, the said delivery 
vessel mounted on and carried by the capil 
lary conduit and vertically adjustable there 
with, and an outlet from the delivery vessel 
having a capacity greater than the delivering 
capacity of the capillary conduit. 

7. The combination with a supply-reser 
voir, of a delivery vessel open to the air, a 
Vertically-adjustable flow - restraining tube 
leading to said delivery vessel and upon which 
said delivery vessel is mounted and carried, 
and an outlet from the delivery vessel having 
a capacity greater than the delivering capac 
ity of the flow-restraining tube. 
Signed by meat Boston, Massachusetts, this 

5th day of May, 1899. 
RAOUL GIROUARD. 
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Witnesses: 
ROBERT CUSHMAN, 
E. F. GROLL. 

  


