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When substances in liquid state at normal tem-
perature are to be divided into drops it has hither-
to been usual to introduce the liquid in a vessel
the bottom of which has been provided with holes

5 of a size adapted for the nature of the liquid in
question.” Such a disposition is.in some respects
inexpedient and has amongst other things the
disadvantage that the formation of the drops is
very irregular. In order to eliminate this disad-~
vantage it has been proposed to insert in each
hole a pin of suitable length and of a certain di-
ameter 50 as to allow the liquid to pass along the
pin and to gather at its lower end in the shape
- 0f a drop which, when grown to a certain size
has fallen from the pin, - With such an arrange-

ment it is, however, not possible to obtain a very -

rapid formation.of drops nor it is possible to ap-
breciably regulate the rapidity in forming the
drops as this is dependent on the size of the holes,
the shape of the pin and the physical quality of
the liquid, all being conditions that are constant
for each apparatus and each liquid.. -~

In industries concerned in.the production of
drops of uniform shape and size it is of great im-
portance that the drops.are generated with the
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greatest possible rapidity and also that it is pos- -

sible. to effectively regulate the velocity: with
which the drops are generated. The importance

3

=3

drop generating device is.to cooperate with other
power driven arrangements which in its order are
under the action of other sources. ‘ )

The present invention relates to an ‘improve-
ment in the above indicated method whereby it
will be possible not only to obtain a -more rapid
formation of drops of uniform shape and size
but also to. regulate the rapidity in generating
the drops. - :

The kind of liquid to’ which the previously
known and above mentioned method has- refer-
ence is a glue solution and it is also to such-a
solution this invention has particular reference
although, of course, other liquids of suitable kind
may be treated in accordance with this invention.
When a glue solution is to be divided into ‘drops
in accordance with this invention it may be pre-
pared from glue water in any known and con-
venient manner. - 'The consistency of such a solu-
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50 in the quantities of glue and water used. An

increase of the quantity of glue in proportion to

the water will make the solution thicker at ordi-

nary temperature but it is also well known that
such solution will be less thick when subjected
to a higher temperature. Any known and con-
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of such a regulation will be evident, when the

tion will vary, as: is well known, with variations -

venient method of raising the temperature of the
liquid in the vessel and of maintaining the same
at the desired: temperature may be used in this
connection. : e o
- - A-suitable liquid, for, instance a glue solution,
having .once been prepared and suitable means
provided for maintaining the same at a desired
temperature in order.that it may be of proper
consistency, the liquid is then kept in that con-
dition during the beriod the liquid is being di-
vided into drops. S R

- A method according to this invention consists
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therein that the liquid such as a glue solution .of -

proper consistency as above indicated is allowed
to enter into holes or apertures in the:bottom of -

the vessel containing the liquid, and as soon as
the desired-quantity of the liquid has entered into
each hole or aperture a rod adapted to said hole
or aperture is introduced into the same, whereby
on the one hand a further quantity of the liquid

is prevented to enter into said hole or aperture
during the time the rod remains in the same and

on the other-hand the liquid that has come. into
the hole-or aperture will be pushed out of the
same, S ‘ '
The invention will be better understood in.con-
nection with the accompanying drawing, in which
merely for purpose of illustration has been shown
a form of apparatus in which the invention may
be embodied and in which the apparatus is shown
diagrammatically from two different sides, Figs. 1
and 2, partly in section. : C
1 designates the- vessel preferably made of
sheet metal as shown and containing the liquid
to be divided into drops. - The thin bottom of the
vessel is provided with a number of holes or
apertures 2, from each of which extends a spout
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of .the same interior shape and area as- the hole -

~or aperture. Centrally abhove each-hole or ap-

erture there is a rod 3 adapted to the same and
the spout and movable in its longitudinal direc-
tion. . All the rods traverse and are guided dur-
ing their up- and down-motion by two cross bars
4 placed the one above the other inside the
vessel. - The upper ends of the rods are secured

to a head 5 carried by the lower end of a con--

necting :rod- 6 the upper end of which is -con-
nected to, for. instance, the crank of & crank-
shaft- 7 or some other device that is capable -of
imparting the desired movement, to the head and
the rods3. .~ .- Pt e :
.The different parts.of the described apparatus
are so-devised that at each revolution of ‘the
crankshaft the lower ends of the rods 3 once will
be a certain distance above the bottom of the
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vessel. The while the lower ends of the rods 3
are above the bottom is evidently dependent
upon the speed of rotation of the crankshaft,
while the quantity of liquid that during this time
may enter intc each hole or aperture is on the
one hand dspendent upon the consistency of
the liquid and on the other hand up the height of
the level of the fluid above the bottom of the
vessel, provided that the lower ends of rods then
are at a certain distance from the bottom. The
speed of rotation of the crankshaft as well as
the height of the level of the liquid having once
been so determined in respect of a liquid of a
certain consistency that the quantity of liguid
required for each drop then is entering into each
hole or aperture and spout, it is only necessary
to continually keep the level of the liquid in the
vessel at the same height whi¢ch may suitably be
done by adjusting a valve 8 in the pipe 9 through
which the liguid is admitted to the vessel. -

As long as the determined speed of rotation of
the crankshaft is maintained and the liquid is
kept at the same level in the vessel and the con-
sistency of the liquid incessantly is the same the
drops will evidently be produced at a certain
rapidity, in as much as each rod 3 during each
revolution of the crankshaft will eject from the
spout the quantity of liquid in the same which
is forming a drop of desired size.

The rapidity with which the drops are pro-
duced may evidently be increased by increasing
the speed of rotation of the crankshaft, in which
case the level of the liquid in the vessel must
be raised in such a degree that the requisite auan-
tity of liquid may, in consequence of the increased
pressure of the liquid at the bottom of the vessel,
be able to enter into the spout during the reduced
period the end of the rod is above the bottom of
the vessel, and at the same time it is evidently
also necessary that a proportionally larger quan-
tity of the liquid is admitted to the vessel.

Of the above it will be easily seen that the
rapidity with which the drops are produced may
be decreased by decreasing the speed of rotation
of the crankshaft and decreasing the height of
the level of the liquid in the vessel and also
decreasing the quantity of liquid admitted to the
vessel.

The quantity of liquid admitted to the vessel
may suitably be adjusted by hand as a change
in that respect is not to be reckoned with as
long as the drops are produced at the same rapid-
ity and the rapidity once -established generally
remains unaltered during comparatively long
time. When an alteration of said rapidity more
frequently has to take place the quantity of liquid
admitted to the vessel may be adjusted with the
aid of any convenient mechanical device (not
shown), for instance, a centrifugal regulator act-
ing upon the valve in the pipe 9.

In the drawing are shown only four drop pro-
ducing elements -diagrammatically. The aper-
tures 2 and the small tubes arranged in connec-
tion with the same are in reality of a compara-
tively small diameter, but have, for the sake of
clearness been drawn to a larger scale, in conse-
quence whereof also the rods 3 are in the same
degree enlarged. Obviously the size of the aper-
tures 2 must in the first place be adapted to suit
the consistency of the liquid to be dealt with, so
that just that quantity of the liquid which enters
into the aperture while the corresponding rod is
in the elevated position is the quantity requisite to
form a drop when the red descends in the aper-
ture and ejects the liquid therein out of the same.

1,038,219

The size of each aperture is thus rather small and
the corresponding rod consists only of a compara-
tively slender wire. At the moment when the
quantity, requisite for the drop, is in the aperture
2 and the tube associated therewith, the end of
the rod 3 enters into the aperture and while mov-
ing downwards the end of the rod will push the
liquid in the tube downwards. In order that the
drop may not fall firom the end of the tube the rod
continues in its downward movement until its end
reaches or preferably somewhat surpasses the end
of the tube. The rod, which, as mentioned above,
is of a very small diameter maintains the divided
off portion of the liquid in 2 state of suspension,
said portion adhering only to the end of the rod.
Cn account of the very small sectional area of the
rod compared with the weight of the ejected drop
the latter will invariably fall at the moment the
rod changes ifs direction of movement and again
moves upwards.

The ejected drops ars preferably allowed to fall
on a movable path upon which is applied a layer
of some suitable powder or into a suitable liquid
of suitable temperature and thereafter brought
together as set forth in the U. 8. Patent No. 100
1,7159,737.

‘When an apparatus is to be built for use in the
industry a great number of said elements are ar-
ranged together. Apparatus according to this
invention and of such a character have heen
built and provided with such elements up to a
niunber of 1008 with which 1008 drops simulta-
neously have been obtained. At a normal speed
this apparatus delivers no less than 151,200 drops
a minutée.. These drops are of exactly the same
size and fall at predetermined uniform intervals.
Apparatus of this kind, which have been found
useful in the manufacture of glue in small pieces
in the shape of granules or drops, may be used
wherever a liguid has to be divided into drops on
an industrial scale, for instance in the chemical
and pharmaceutical industry, in factories for the
manufacture of lozenges and the like.

Having now described my invention what I
claim as new and desire to secure by Letters Pat- 120
ent is:

1. Apparatus for dividing a substance liquid at
normal temperature into drops, comprising a
sheet metal vessel provided with -a’ plurality of
apertures in the bottom thereof, and correspond- 125
ing spouts extending bhelow the bottom of the
vessel and having unrestricted apertures there-
through, o plurality of parallel rods mounted for
vertical movement in the vessel in line with the
apertures, and means for imparting reciprocating 35%
movement to said rods whereby during their up-
ward movement they rise above the bottom of the
vessel and during their descent they pass through
said apertures and spouts.

2. Apparatus for dividing a substance liquid at 135
normal temperature into drops, comprising g
sheet metal vessel provided with a plurality of
apertures in the bottom thereof, a plurality of
parallel reds mounted for vertical movement in
the vessel in line with the apertures, and means gap
for imparting reciprocating movement to said
rods whereby during their upward movement they
rise above the bottom of the vessel and during
their descent they pass through said apertures,
and tubular members carried by the bottom of sz
the vessel having unrestricted orifices therein
communicating with the apertures.

3. Apparstus for dividing a substance liguid at
normal temperature into drops, comprising a
sheet metal vessel provided with a plurality of un- 13
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restricted apertures in the bottom thereof, 8 pluf-

ality of parallel rods mounted for vertical move-

ment in the vessel in line with the apertures, and
means for imparting reciprocating movement to
sald rods whereby during their upward movement
they rise above the bottom of the vessel and dur-
ing their descent they pass through said ‘aper-
tures, said apertures being arranged in a line
along the bottom of the vessel. :
4. Apparatus for dividing & substance liquid at
normal temperature into drops, comprising a
sheet metal vessel provided with a plurality of
unrestricted apertures in the bottom thereof, a
plurality of parallel rods mounted for vertical
movement in the vessel in line with the apertures,
and means for imparting reciprocating move-
ment to said rods whereby during their upward
movement they rise above the bottom of the vessel
and during their descent they pass through said
apertures, said apertures being arranged in a line
along the bottom of the vessel, and means ar-

| 3
ranged in the tank to guide the movement of said
rod. - ‘ '

5. Apparatus for dividing a substance liquid at -

normal temperature and of suitable consistency
into 'drops, comprising a thin-walled vessel
adapted to contain the liquid substance and pro-
vided with a plurality of apertures with spouts on
the bottom thereof, a plurality of parallel rods

80

mounted for vertical movement in the vessel in °

'line with the apertures and movable through the

spouts, guide members in the vessel for said rods,

‘means for imparting reciprocating movement to

the rods at a velocity sufficient to cause the re-
lease through said spouts of a drop of the liquid

substance collected on the end of each rod at.

the change of direction of movement of said rod,
and a device adapted to continually supply such
liquid ‘substance to the vessel in quantities equal
to the amount drained off through the spouts.

GUSTAF ECKERBOM.
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