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No. 777,870. 

UNITED STATES 
Patented December 20, 1904. 

PATENT OFFICE. 

CARLOS VELLINO, OF BARCELONA, SPAIN. 

METAL-PUWP. 

SPECIFICATION forming part of Letters Patent No. 777,870, dated December 20, 1904. 
Application filed July 25, 1902, Serial No, ll6,955, 

To all, Luhon, it inctly concern: 
Be it known that I, CARLOS VELLINO, a citi 

Zen of Switzerland, and whose post-office ad 
dress is No. 375 Calle Valencia, Barcelona, 
Kingdom of Spain, have invented a certain 
new and useful Improvement in Metal-Pumps, 
of which the following is a specification. 
This invention relates to the manufacture 

of lead plates for secondary electric batteries 
by casting, the object being to produce plates 
of greater durability than has hitherto been 
the case. 

In carrying out the process of casting plates 
for secondary batteries as hitherto conducted 
the molten lead is ladled into the mold in the 
well-known manner. As it is essential to give 
the plate as large a Superficial area as possi 
ble, (by the formation of ribs,) &c., it is 
necessary to work at a very high tempera 
ture, owing to the Small pressure attainable 
with ladle casting. At such high tempera 
tures, however, the molten lead absorbs oxy 
gen in large quantities, thereby affecting the 
structure of the plate in such a manner that 
when the same is formed (by the Planté 
method) the plates are only incompletely oxi 
dized, which prejudically affects their dura 
bility. On the other hand, the lead in the 
melting-pot rapidly oxidizes on its surface, 
and when pouring takes place more or less 
particles of the oxid scum enter the mold and 
introduce into the plate causes of disintegra 
tion. In addition to this that portion of lead 
which comes into contact with the walls of 
the mold solidifies very quickly, producing 
by its contraction cavities within the ribs of 
the plates, and this is so much the more the case 
the higher the temperature at which the lead 
is cast. These cavities, as it well known, cause 
distortions of the plates, which result in short 
circuiting. In accordance with my invention 
these defects are obviated by effecting the 
casting of the plates under high pressure, so 
that the temperature of the molten lead may 
be correspondingly lower. 
The essential feature of the invention con 

sists in arranging within the vessel in which 
the lead is melted and below the surface of 
the molten lead a pump, the cylinder of which 

5o becomes filled with lead on the outward stroke 

of the piston, while upon the return stroke 
this lead is forced through a pipe ascending 
from the bottom of the pump-cylinder with 
in the mass of molten lead and communicat 
ing through its upper end with a nozzle, against 
which the mold is tightly applied. This noz 
zle gradually widens toward the mold and is 
of smaller diameter than the said delivery 
pipe, so that upon the outward stroke of the 
piston a rapid rupture takes place between 
the fluid portion of the lead filling the nozzle 
and the portion which has already solidified, 
which latter portion when the mold is re 
moved forms a casting-head some centimeters 
in length, which is withdrawn from the noz 
zle and is then cut off. In order to accelerate 
the formation of the rupture, the wall of the 
nozzle is made thinner at the commencement 
of the flaring portion, so as to effect a more 
speedy cooling. The capacity of the pump 
cylinder should be considerably greater than 
that of the mold. 
By means of the arrangement above de 

scribed I am enabled to rapidly act upon the 
molten lead with the pressure of twenty to 
two hundred kilograms per square centime 
ter, with the effect that lead at a tempera 
ture which only slightly exceeds its melting 
point can be forced so quickly into the mold 
that completely homogeneous plates are pro 
duced. Owing to the combination of high 
pressure and low temperature, a very close and 
amorphous structure is imparted to the plates, 
which is exceedingly advantageous for the pur 
pose in view. In addition to this the casting 
operation is effected practically with the exclu 
sion of air, and transference of oxid from the 
melting-pot to the mold is prevented. Owing 
to the close and uniform structure of the plates, 
their formation takes place slowly and uni 
formly in all parts, whereby the life of the 
plates is considerably lengthened. As the for 
mation of cavities is prevented and as, in ad 
dition, the lead is forced, owing to the pres 
sure, to come close against the walls of the 
mold, it is possible to cast plates with much 
narrower ribs or the like than has hitherto 
been possible. In other words, a large in 
crease of surface as compared with ladle cast 
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require so much labor as has hitherto been 
the case, and its success does not depend upon 
the skill of the operator, as when once the 
apparatus has been adjusted any desired num 
ber of plates of equal quality may be pro 
duced. 
The invention is illustrated by way of ex 

ample in the accompanying drawings, in 
which 

Figures 1 and 2 are two elevations, partly 
in section, of the apparatus, taken at right an 
gles one to the other. Figs. 3 and 4 are de 
tail views. 

1 is the vessel containing the molten lead 2, 
this vessel being arranged over a source of 
heat, which is not shown in the drawings. 
3 is the cylinder of the pump arranged in 

the melting-pot, with the lower part of which 
cylinder the ascension-pipe 4 communicates. 
This latter after passing upward leaves the 
vessel in a horizontal direction, and a horizon 
tally-arranged nozzle 5 is screwed into its out 

This nozzle is of smaller diameter than 
the ascension-pipe and widens out from the 
point 5*, so as to form a conical mouth 6. At 
said point 5* the wall of the nozzle is reduced 
in thickness. A corresponding opening 8 of 
the mold 7 is passed upon the mouth 6 of the 
nozzle, Fig. 1, to which it is tightly fitted. 
As shown in the drawings, the connection of 
the nozzle and the mold is effected at the up 
per part of this latter; but this connection 
may also be made either at the lower part or 
in the middle of the mold. 
The pump-piston 9 is coupled, by means of 

a vertical rod 10, with the piston 11 of a pres 
sure-cylinder 12, this pressure-cylinder being 
open below, while its upper part can be placed 
in communication, by means of a three-way 
valve 13, either with a compressed-air reser 
voir or a steam-generator (not shown) or with 
the atmosphere. The diameters of the two 
pistons 9 and 11 should be such that the de 
sired pressure may be obtained with the small 
est possible expenditure of pressure medium. 
The rod 10, coupling the two pistons, pro 

jects, with the reduced portion 14 of its lower 
end, through a passage 15 in the piston 9. 
This passage is funnel-shaped at its upper 
portion. Its middle portion is cylindrical, and 
its lower portion again widens out. The 
walls of this cylindrical portion and of the 
lower widened portion are provided with 
grooves 15, parallel with the axis of the cyl 
inder. The lower part of the funnel-shaped 
portion of the passage 15 forms a seat 16 for 
a correspondingly-formed part 17 of the rod 
10. If the piston 11 is raised, the part 17 
rises from its seat 16, and lead then flows from 
the melting-pot, through the funnel-shaped 
passage and the grooves in its cylindrical 
prolongation, into the cylinder 3. Upon the 
lifting of the rod 10 a stop 18, arranged upon 
its lower extremity, bears against the piston 
9 and carries this latter with it. When the 
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piston 11 effects its downward stroke, the rod 
bears upon the seat 16 and depresses the pis 
tOn 9. 
The upward stroke of the two pistons is pro 

duced in the example illustrated in the draw 
ings by hand by means of a weighted lever 
19, with which the rod 10 is connected by 
means of a chain 20. 

In order to automatically retain the pis 
tons in their raised position, there is arranged 
a catch 21, the upper end of which is pivoted 
on a pin 21, a Spring 22 tending to con 
stantly press this catch toward the rod 10. . 
The lower portion of the catch forms an in 
clined plane 23, against which the beveled up 
per side of an annular piece 24, attached to 
the rod 10, strikes when this latter is lifted 
in Such a manner that the catch is pressed 
back and its spring 22 compressed. When 
said piece 24 has passed, the spring by its ex 
pansion causes the catch to spring back. 

In order that the release of the rod 10 and 
the admission of the pressure medium into the 
cylinder 12 may be effected by one manipula 
tion, the three-way valve 13 is connected, by 
means of a link 25, with a lever 26, mounted 
loosely upon the pivot 27 of the lever 19, and 
the catch 21 is coupled with this lever 26 by 
means of a link 28, so that by turning the 
lower end of the lever toward the right hand 
the three-way cock is arranged in the admis 
sion position and the catch 21 is withdrawn 
from the piece 24. 
As shown in Figs. 3 and 4, the catch 21 is 

rigidly connected at its lower part, by means 
of a cross-rod 29, with an arm 30, mounted 
upon the pivot 21*. This cross-rod is pro 
vided with an opening 31, through which the 
link 28 projects. The opening 31 is of the 
form shown in Fig. 3 in order that the catch 
21 may slide on the link 28 when pressed back 
by the piece 24. Upon the extremity of this 
rod 28, which passes through the opening 31, 
a stop 32 is fixed so that the rod 28 upon the 
displacement toward the right hand of the 
lever 26 may displace with it the catch 21. 
In front of the opening 31 is loosely placed 
upon the rod 28 a stop or washer 33, between 
which and a rear fixed stop 34 the spring 22 
is compressed. 
The two cylinders 12 and 3 are rigidly con 

nected one with the other by means of pillars 
35, the feet 36 of which are supported upon 
the edge of the melting-pot. 
The manner of manipulating the apparatus 

and its operation are as follows: Assuming 
that both pistons occupy their lowermost po 
sition, the lever 19 is depressed, the rod 10 
rises with the pistons, and by means of its tap 
pet 24 presses back the catch 21, which when 
the tappet has passed springs back beneath it. 
During the upward stroke the cylinder 3 be 
comes filled with lead from the melting-pot in 
the manner already described. When the up 
Ward stroke has been completed, the lever 19 
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is released, the mold 7 is placed in position, 
and the lever 26 drawn to the right, thereby 
drawing back the catch 21 and adjusting the 
three-way cock in the admission position. The 
rod 10 immediately falls upon the seat 16, and 
the piston 9 is driven down in the cylinder 3, 
out of which the lead passes with correspond 
ing pressure through the delivery-pipe 4 and 
nozzle 5 into the mold T. Immediately the 
mold is filled a shock is produced. When the 
casting has been effected, the lever 26 is moved 
back to the left, thereby adjusting the three 
way valve in the discharge position and mov 
ing the catch 21 into the path of the piece or 
tappet 24. When the pistons rise, that por 
tion of the lead which has remained fluid in 
the delivery-pipe and the nozzle is caused to 
rapidly sink back and to detach from the set 
portion forming a casting-head, the mold is 
removed and replaced by an empty one, where 
upon the cycle of operations is repeated. 
What I claim as my invention is 
1. In apparatus for casting lead plates for 

secondary electric batteries, the combination, 
with a vessel for containing molten lead and a 
mold, of a piston-pump located within the 
lead-containing vessel, a valve arranged to es 
tablish communication between the pump 
cylinder and the lead-containing vessel below 
the surface of the molten lead, a delivery 
pipe ascending within said lead - containing 
vessel from the bottom of the pump-cylinder, 
a nozzle connected with the outer end of the 
delivery-pipe, a pressure-cylinder, a piston 
within the pressure-cylinder, a rod connecting 
the pistons of the pump and the pressure-cyl 

8. 

inder, a weighted lever for raising the rod, a 
projection fixed to the rod, a pivoted catch, a 
spring for pressing the catch in the path of 
said projection, and means for alternately 
connecting the pressure-cylinder with a pres 
sure-supply and the atmosphere, substantially 
as and for the purpose stated. 

2. In apparatus for casting lead plates for 
secondary electric batteries, the combination, 
with a vessel for containing molten lead and a 
mold, of a piston-pump located within Said 
lead-containing vessel, a valve arranged to es 
tablish communication between the pump 
cylinder and the lead-containing vessel, a de 
livery-pipe ascending within said lead-con 
taining vessel from the bottom of the pump 
cylinder and connected at the outer end to a 
nozzle, a pressure-cylinder, a piston in the 
pressure-cylinder, a rod connecting the pis 
tons of the pump-cylinder and the pressure 
cylinder, a weighted lever for raising the rod, 
a projection fixed to the rod, a pivoted catch, 
a spring for pressing the catch in the path of 
said projection, a three-way valve on the pres 
sure-cylinder for alternately connecting the 
latter with a pressure and the atmosphere, a 
pivoted lever, and links connecting the three 
way valve and the catch with said lever, sub 
stantially as and for the purpose stated. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
eSS0S. 

CARLOS VELLINO. 
Witnesses: 

STANLEY C. HARRIs, 
MANUEL SABIO. 
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