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The present invention relates ‘to & machine
for applying a liquid coating substance onto sheet
metal can bodies and the like from s bath of such
substance and has particular reference to pump
devices for maintaining g predetermined surface
level of the substance in the bath.

In certain kinds of machines used in the con-
tainer or can making industry, such as by way
of example, can body side seam soldering ma-
chines, adhesive applying machines, stripe coat
applying machines, and the like, the liquid sub-
stance is contained in an open reservoir or bath
from which it is transferred by an applying roller
onto the articles to be coated. In high speed
operating machines where articles to be coated
are-passed along in a continuous procession
which is sometimes interrupted, it is often diffi-
cult to maintain the surface level of the sub-
stance in the bath at the desired predetermined
height so that a sufficient supply of the liquid
will always be in the bath.

The. instant invention contemplates overcom-
ing this difficulty by providing a fluid pump de-~
vice which will maintain the correct predeter~
mined quantity of coating substance in g bath
at all times,

An object therefore of the, invention is the
provision of pump devices in & machine for ap-
plying a liquid coating substance to articles, such
pump devices being submerged in the liquid and
operating to maintain a predetermined guan-
tity of liquid substance in the bath at all times.

Another object is the provision in-such pump
devices of a discharge nozzle which may be ad-
justed to regulate and to maintain the surface
level of the liquid in the bath at a predetermined
height. '

Numerous other objects and advantages of the
invention will be apparent as it is better under-
stood from the following description, - which,
taken in connection with the accompanying
drawings, discloses a preferred embodiment
thereof. .

Referring to the drawings: i

Figure 1 is a top plan view of a liquid apply-
ing machine embodying the instant invention
with parts broken away; :

Fig. 2 is an enlarged sectional detail taken sub-
stantially along the line 2—2 in Pig. 1, with parts
broken away;

Fig. 3 is an enlarged transverse section taken
substantially along the broken line 3—3 in Fig. 1,
with parts broken away;

Fig. 4 is a sectional view similar to Fig. 3 and
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showing certain of the moving parts in a dif-
ferent position; and

Fig. 5 is an enlarged end elevation as viewed
from the right in Fig. 1, with parts broken away.

As a preferred embodiment of the invention
the drawings illustrate principal parts of a sol-
dering machine in which molten solder is ap-
plied to the side seams of sheet metal can bodies
A (Fig. 3): In such a machine the can bodies
are propelled endwise, by an endless chain ‘con-
veyor B, through an outside horse C with the
side seams of the bodies in engagement with a
rotating selder roll D disposed in a solder bath
or reservoir E. This is 'a usual can hody side
seam soldering machine construection.

The solder reservoir E is formed as part of a
housing 11 which is supported on frame legs 12
(see Pigs. 1 and 5) disposed at each end of the
housing. The housing encloses a combustion
chamber (4 which is located directly below the
reservoir and which is heated by a plurality of
gas burners 15 secured in the housing for main-
taining the solder in the reservoir in a molten
condition. These burners are connected by pipes
16 to an intake manifold {1 which leads from
any suitable supply of gas.

The solder roll D extends longitudinally of the
reservoir: E and is formed with trunnions 21
(Fig. 1) which are journaled in bearing brack-
ets 22 bolted to the ends of the reservoir housing
1. The roll D is continuously rotated by a spur
gear 23 (see also Fig, 5) which is mounted on
one of the trunnions.- The gear 23 meshes with
an idler gear 24 mounted on a stud 25 threaded
into the adjacent bearing bracket 22. The idler
gear meshes with a driving gear 26 mounted on a
stud 27 threaded in the bracket.

The driving gear 26 is secured to a sprocket 28
which is also mounted on the stud 27 and this
driving gear is rotated by an endless chain 29.
The chain. also operates over a sprocket 30
mounted on a jack shaft 31 journaled in a bear-
ing bracket 32 bolted to a frame 33 which con-
stitutes the main frame of the soldering machine.
The frame legs 12 are bolted to this main frame
33. The jack shaft is rotated by a sprocket 34
which is keyed thereto and which carries.an end-
less chain 35. This chain is driven by a sprocket
36 mounted on a main drive shaft 31 journaled in

.bearings 38 formed in the frame legs.  The main'

drive shaft is rotated from any suitable source
of power.

. The horse C extends approximately parallel
with the solder roll D and is disposed directly -
above the solder roll. This horse is supported on
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gverhanging brackets 40 (Figs, 1 and 3) which
are bolted to a longitudinal rail 41 which forms
a part of the main frame 883.

The conveyor B operates over & pair of spaced
sprockets located at the ends of the machine and
one of these sprockets serves as a driving sprock-
et. Intermediate the sprockets the chain is sup-
ported on guide rails. The upper run of the
chain rests on a longitudinal guide rail 42 while
the lower run of the chain is supported by a pair
of spaced and parallel track rails 43, these rails
providing tracks for rollers 44 carried on the
chain at spaced intervals. Feed fingers 45 car-
ried by the chain engage behind the can bodies in
the usual manner and propel them through the
horse C.

The molten solder in the reservoir E is agitated
by a hollow paddle wheel 41. ‘This prevents ac-
cumulation of mush metal in the reservoir.
“Mush metal” is a term used in can manufacture
to desionate the thick by-product of lead and
tin of the sol'der which combines with iron and
other impurities in the solder bath. It is not a
soldering agent.

Paddle wheel 47 is submerged in the solder and
extends . parallel with and directly under the
solder roll D. The wheel is formed with trun-

~ nions 48 which operate in vertical grooves 48 (see’

Fig. 4) of bearing blocks Bi disposed inside the
reservoir and bolted to. the ends thereof. Adja-
cent the trunnions the paddle wheel is formed
with actuating discs 52 which frictionally en-
gage against the solder roll. Through the buoy-
ant action of the solder the discs of the sub-
merged paddle wheel are held against the solder
roll and hence the rotation of the roll rotates the
paddle wheel. It is this action that keeps the
solder agitated.

The molten solder is maintained at a predeter-
. mined level in the reservoir E by a pump device F
which is located in an auxiliary reservoir G. The
auxiliarv reservoir is disposed adiacent the main
reservoir and is in communication therewith by
way of an overflow openine 88 in the sevarating
walls so that the level of the solder in the main
reservoir will correspond to or be the same as
that in the auxiliary reservoir. Molten solder is
sunplied to these reservoirs by wav of the pump
device from a pre-melting tank H which is dis-
posed adjacent the reservoir.

The auxiliary reservoir G and the pre-melting
tank H are located within the housing {1 and are
disposed in an guxiliary combustion chamber 56
(Fig. 3) formed in the housing. This chamber
is heated by a gas burner 87 which is secured in
the housing and which receives gas by way of a
pipe 58 which leads from the source of gas supply
hereinbefore mentioned. An suxiliary heater 59
(Figs. 1 and 5) disposed in a side of the housing
11 also supplies heat to the auxiliary chamber.
This heater is connected by & pipe 61 to the source
of gas supply.

The pump devices F include & pump casing 6%
(Figs. 3 and 4) which is submergéd in the molten
solder in the auxiliary reservoir G and which is

bolted in place to the partition wall between this:

reservoir and the pre-melting tank H (see Fig. 2).
_The casing is formed with a vertical discharge
channel 66 (Figs. 3 and 4) of various diameters
having at its upper end a discharge nozzle 87
threaded in the casing so that the nozzle can be
adjusted vertic.lly.
- The discharge channel 66 extends down to the
bottom of the casing where it communicates with
a vertical cylinder 68 disposed adjacent thereto.
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Cylinder 68 contains & piston 69. Near the mid-
dle of the cylinder, a pair of aligned ports Ti,
12 (Fig. 2) formed respectively in the pump cas-
ing 65 and in the partition wall of the auxiliary
reservoir, connects the cylinder with the interior
of the pre-melting tank H.

The piston 69 is formed on the lower end of a
stem 15 (Figs. 3. and 4) which is carried in an
overhanging arm 76. The arm is mounted on
the upper end of a vertical actuating rod 71
carried in a pair of spaced bearings 18, 19. The
upper bearing 78 is formed on the rail 4§ of the
main frame 33 while the lower hearing 718 is
formed on a housing 81 of a gear reduction unit
82 secured to one of the main frames.

The lower end of the actuating rod 17 is con-
nected to g slide 84 mounted in a vertical slide-
way 85 formed in the reduction unit housing 81.
The slide is connected by a link 86 to a crank
disc 871 formed on one end of a short shaft 88
Journaled in bearings 88 of the reduction unit
housing. The shaft is continuously rotated by
& worm wheel 8¢ which meshes with a worm 82

‘mounted on the main driving shaft 37.

Hence through this worm and worm wheel
connection with the main driving shaft 31, the
actuating rod 171 is vertically reciprocated. This
rod in turn reciprocates the pump piston 69
through an up or intake stroke and thence
through a down or discharge stroke within its
cylinder 68 in time with the other moving paris
of the machine.

On the up stroke, the piston 69 rises to a
position just above the intake ports 71, 72 and
thus opens the ports and permits molten solder
from the pre-melting tank H fo flow into the
pump cylinder 68 as shown in Figs. 2 and 3.
This solder fills the cylinder and the discharge
channel of the pump up to the level of the solder
in the pre-melting tank, which level is main-
tained at a lower level than that of the solder
reservoirs E and G.

On a. down stroke, the pump piston 69 moves
down over the port Tl and thereby cuts off com-

5 munication between the cylinder 68 and the pre-

melting tank H. This prevents back flow of
solder from the cylinder into the tank. As the
piston continues its downward travel (as shown
in Fig. 4), it forces the solder from the cylinder
into the discharge channel 66 and ejects it from
the discharge nozzle 67 into the solder reservoirs
E and G. This discharge of solder into the
reservoirs replenishes that taken out by the sol-
der roll D.

The quantity of solder ejected into the solder
reservoirs E and G is slightly greater than that
taken out by the solder roll. Hence this excess
solder momentarily increases the height of the
solder level slightly in the reservoirs. However,
on .the next up stroke of the pump piston 69,
some of this excess solder flows back by way of
the discharge nozzle 67 into the discharge chan-
nel 66 and the cylinder 68 of the pump.

This flow of excess solder continues until the
level of the solder in the reservoir is flush with
the top of the discharge nozzle, as best shown in
Fig. 3. Hence the nozzle holds back the solder

- in the reservoir up to the level of the nozzle

70

mouth, while that within the discharge chan-
nel continues. to fall until the piston reaches its
uppermost position of its up stroke. This un-
covers the ports 11, 72.

At the top of the piston stroke, any solder
‘'within the pump at a level above that in the
pre-melting tank H will flow back into the tank
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through the opened ports 11,72, If on the other
hand the level of the solder within the pump is
lower than that in the tank, solder will flow from
the tank into the pump until the levels are equal,

On the next down stroke of the pump piston
69 the solder replenishing operation is repeated.
In this manner the level of the solder in reser-
voirs E and G is maintained at g predetermined
height at all times, Through the adjustable
vertical position of the discharge nozzle 81, its
top surface may be elevated to any desired height.
Since it is the vertical position of the mouth of
the nozzle that determines and maintains the
surface level of the solder In the reservoirs, any
desired level is controlled directly by a mere
turning of the nozzle, '

It will be understood that the usual practice
of using a liquid flux on the surface of the sol-
der bath may or will be herein employed but this
does not change the pProcedure of soldering as
described.

It is thought that the invention and many of
its attendant advantages will be understood from
the foregoing description, and it will be apparent
that various changes may be made in the form,
construction and arrangement of the parts with-
out departing from the spirit and scope of the
invention or sacrificing all of its material advan-
tages, the form hereinbefore described being
merely a preferred embodiment thereof.

I claim:

1. In & machine for applying a liquid substance
onto articles moving in g brocession, the combina-
tion of a reservoir for retaining the liquid, a sup-
ply tank from which liquid is received to replenish
said reservoir, bPump devices for transferring the
liquid from the tank to said reservoir, and a dis-
charge nozzle connecting with said bump devices
and located in said reservoir for delivering lig-
uid to the reservoir and for draining away excess
liquid while holding hack the remaining liquid
to maintain its surface level at a predetermined
height within said reservoir,

2, In a machine for applying a liquid substance
onto articles moving in g procession, the combing-
tion of a reservoir for retaining the liquid, a sup-
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ply tank from which liquid is received to replen-
ish said reservolir, pump devices for transferring
the liquid from the tank to said reservoir, and a
movable discharge nozzle connecting with said
bump devices and located in said reservoir for
delivering Yiquid to the reservoir and for draining
away excess liquid while holding back the re-
maining liquid to maintain its surface level at a
predetermined height within said reservoir, said
discharge nozzle being movable relative to said
pump devices for changing the height of the sur-
face level of the liquid in the reservoir.

3. In a machine for applying a liquid substance
onto articles moving in a procession, the combing-
tion of a reservoir for retaining the liquid, a sup-
ply tank from which liquid is received to replen-
ish said reservoir, bump devices submerged in the
liquid in said reservoir for transferring the liquid
from the tank to said reservoir, and a discharge
hozzle connecting with said pump devices and
located adjacent the surface level of the liquid
in said reservoir for delivering liquid to the reser-
voir and for draining away excess lquid while
holding back the remaining liquid to maintain
its surface level at a predetermined height within
sald reservoir.

4. In a machine for applying a liquid substance
onto articles moving in a procession, the combina-
tion of a reservoir for retaining the liquid, g sup-
ply tank from which liquid is received to replen-
ish said reservoir, g ‘pump casing located in said

uid into said discharge channel as the lquid is
received in said cylinder by way of said port,
means for reciprocating said piston, and a dis-
charge nozzle in said bump casing and connect-

40 ing with said discharge channel for delivering

the liquid to the
excess liquid into
remaining lquid
surface level at

reservoir and for draining back
said tank while withholding the
in the reservoir to maintain its
& predetermined height within

GEORGE H. BIERMAN.,

45 said reservoir.




