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This invention relates to apparatus for automatically 
filling drums, barrels and other vessels with liquid, more 
particularly for filling drums with lubricating oil, other 
hydrocarbon oils and liquids generally which are handled 
in large volume and are marketed in individual containers 
Such as drums and barrels. 

It is customary to ship and market lubricating oils, 
gasoline and kerosene in drums or barrels of 55 gallon 
capacity. For legal as well as business reasons it is 
necessary that each drum be filled with a predetermined 
quantity of liquid within fairly close tolerances. 

Products of the character of lubricating oil, kerosene 
and gasoline are marketed in drums or barrels in large 
volume. From the standpoint of labor saving and to fill 
large orders on close schedules, it is desirable to conduct 
the drum or barrel filling operation automatically. Auto 
matic means used for this purpose must be rapid in opera 
tion to justify any sizeable capital investment and it must 
be accurate to comply with the tolerance faticor. Also, a 
machine of this character should not be overly complex 
and it should be capable of lengthy runs without shut 
downs for servicing or repairs. 

Heretofore only semi-automatic means have been avail 
able for this purpose. Such means leave a great deal to 
be desired from the standpoint of dependable automatic 
operation, speed of operation and satisfaction of the need 
for accurate filling. 

It is an object of the present invention to provide im 
proved automatic means for filling drums, barrels and the 
like with liquid products. 

it is another object of the invention to provide an auto 
matic drum filling means which is rapid in its operation. 
A further object of the invention is to provide a barrel 

or drum filling means which is rapid, automatic and ac 
curate in its operation and which will fill receptacles such 
as drums and barrels with a predetermined quantity of 
liquid within close tolerances. 
Another object of the invention is to provide apparatus 

and method for filling vessels with liquid which are auto 
matic in character and which will automatically tare the 
empty vessels, then fill them with a predetermined net 
weight of liquid, and which, if desired, will fill vessels, 
without a taring operation, to a predetermined gross 
weight. 

Another object of the invention is to provide automatic 
filling apparatus of the general character and for the gen 
eral purpose described which is capable of lengthy runs 
without shutdowns for repairs and adjustment. 
Yet another object is to provide barrel or drum filling 

apparatus and method which satisfy the conditions of auto 
matic operation, speed and accuracy and which can be 
used in large oil refineries and other manufacturing 
establishments wherein large quantities of liquid product 
require packaging in individual drums and barrels. 
A further object of the invention is to provide appara 

tus whereby barrels, drums and like vessels with their 
bung holes in random position can be rapidly oriented to 
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2 
locate their bung holes in a predetermined position, such 
apparatus being simple in its structure and operation and 
being effective to maintain each oriented vessel in proper 
position while it is transported to a filling station. 

Another object of the invention is to provide filling 
apparatus which can be rapidly extended through the 
bung hole of and into an oriented drum, barrel or other 
vessel to fill the same with liquid, and which can be 
throttled to diminish the rate of flow of liquid near the 
end of the filling operation, then shut off completely and 
withdrawn from the vessel. 
Another object of the invention is to provide apparatus 

for automatically filling vessels, such as drums and barrels, 
with a liquid, such apparatus being capable of auto 
matically taring each vessel, then filling it with a pre 
determined net weight of liquid and terminating the filling 
operation when such predetermined net weight is registered 
on a scale. 
Yet another object is to provide means for rapidly fill 

ing vessels, such as drums having Small bung holes, with 
liquid, e.g. for filling a fifty-five gallon drum in thirty 
seconds, without overflow of liquid due to foaming. 
A further object is to provide automatic drum filling 

means capable of rapidly filling drums on a scale plat 
form, whereby reaction of such platform to the flow of 
liquid is minimized. 
These and other objects of the invention will be ap 

parent from the ensuing description and the appended 
claims. 

General description 
In general our mode of operation comprises the follow 

ing sequence of steps: Drums (this being a term used 
hereinafter to exemplify receptacles which can be filled 
by the apparatus and method of the present invention), 
each having a bung hole or orifice for entry of liquid, are 
delivered by any suitable means, e. g., by gravity rollers 
or by positively driven rollers, to a first or bung locating 
station. Gates are provided at the entry and exit of such 
station which are operated by a mechanism hereinafter 
described to confine each drum, in its turn, at the locating 
station, and to open and close at appropriately timed 
intervals to allow entry of a drum having its bung hole in 
a random position, and to allow exit of an oriented drum 
having its bung hole oriented or located in a predetermined 
position for registry with a filling mechanism at a second 
or filling station. The mechanism at the locating station 
also includes bung locating means operable to provide 
relative rotation between the drum and a bung locating 
member, and to terminate such relative rotation when a 
bung hole has been oriented. 
The oriented drum is then moved forwardly to the 

above-mentioned second, or filling station where it is first 
tared, i.e., its empty weight is measured. During forward 
movement of the oriented drum, the locating mechanism 
is employed to maintain the drum in proper position. 
Then a filling mechanism at Such filling station commences 
a cycle of operation wherein the drum is filled with liquid 
until a weighing mechanism records a predetermined net 
weight of liquid. A means is provided for terminating 
the flow of liquid at this point. Preferably the filling 
operation is carried out in two increments, the first of 
which is carried out under full flow conditions ( i. e., at 
a rapid rate of flow) and the second under throttled 
flow conditions (i. e., at a reduced rate of flow). Also, a 
means is employed to inhibit the tendency of the rapid flow 
of liquid from the filling mechanism, to create foam and 
to react against the weighing mechanism. 
At the conclusion of the filling operation, by means of 

suitable mechanism the filling mechanism is retracted and 
the filled drum is moved forwardly to clear the filling 
station to allow entry of the next empty, oriented drum. 
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The three basic operations-the drum orienting opera 

tion, the weighing operation and the filling operation 
are preferably carried out simultaneously or in over 
lapping relationship. Thus, one drum may be filling with 
liquid while the next drum is undergoing relative rota 
tion to orient or locate its bung hole. 
One form of the invention is illustrated by way of 

example in the accompanying drawings, in which: 
Figure 1 is a top plan view, with certain parts broken 

away or shown in section, of substantially the complete 
apparatus or machine of the invention showing both the 
locating station and the weighing and filling station. 

Figure 2, a section along the line 2-2 of Figure 1, 
is a vertical, staggered, longitudinal section through the 
machine of the present invention. 

Figure 3 is a top plan view similar to that of Figure 1 
but with certain parts omitted for clarity and with the 
apparatus illustrated at a different stage of operation. 

Figure 4 is a view similar to that of Figure 3 but 
showing the machine at a third stage of operation. 

Figure 5 is a detailed view, partly in side elevation 
and partly in vertical, longitudinal section, of the bung 
locating mechanism, which is shown in the same stage 
of operation as that shown in Figure 1. 
Figure 5 is, however, larger than that of Figure 1. 

Figures 6 and 7 are detailed vertical views of the bung 
locating mechanism, taken along the lines 6-6 and 
7-7, respectively, of Figure 5. . . . 

Figure 8 is a vertical section taken along the line 
8-8 of Figure 3 showing the bung locating mechanism 
at a different stage of operation from that shown in 
Figure 5. - 

Figure 9 is an inclined section taken along the line 
9-9 of Figure 8. 

Figure 10 is a section taken along the line 10-10 of 
Figure 2 but on a larger scale, and it shows the gate 
operating mechanism for the bung locating station. 

Figure 11 is a vertical section taken along the line 
11-11 of Figure 1 but on a larger scale, and it illus 
trates the driving means for the driven rollers employed 
to positively feed drums to the bung locating station. 

Figure 12 is a view, partly in top plan and partly in 
horizontal section, of the weighing mechanism employed 
for taring empty drums and for weighing the liquid de 
livered thereto. 

Figure 13 is a view in front elevation of the weigh 
ing mechanism of Figure 12, as seen from beneath Fig 
lure 12. 

Figure 14 is a view generally similar to that of Fig 
lure 12 but on a larger scale and showing the weighing 
mechanism at a different stage of operation. 

Figure 15 is a view similar to that of Figure 12 but 
showing the weighing mechanism at a third stage of 
operation. 

Figure 16 is a fragmentary vertical section taken along 
the line 16-16 of Figure 12. 

Figure 17 is a fragmentary view, partly in front eleva 
tion and partly in vertical section, generally similar to the 
view of Figure 13 but showing the weighing mechanism 
at a different stage of operation. 

Figure 18 is a vertical section taken along the line 
18-18 of Figure 1, showing the drum filling mechanism 
in end elevation. 

Figure 19 is a view in side elevation of the drum fill 
ing mechanism, as seen from the right of Figure 18. 

Figure 20 is a detailed, fragmentary view in side eleva 
tion of the midportion of the filling mechanism, which 
is shown at a different stage of operation from that in 
Figure 19. 

Figure 21 is a fragmentary, vertical section taken 
through the lance portion of the filling mechanism along 
the line 21-21 of Figure 19. The lance in this in 
stance is shown in fully open position. 

Figure 22 is a continuation of Figure 21, showing 
the lower end of the lance. 

The scale of 
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Figure 22A is a fragmentary vertical, sectional view, 

on an enlarged scale, of the lower end of the lance show 
ing how the liquid jets from the lance impinge upon one 
another. 

Figure 23 is a vertical, sectional view similar to that 
of Figure 21 but showing the lance in partly retracted 
or throttled flow condition. 

Figure 24 is a continuation of Figure 23, showing 
the lower end of the lance. . 

Figure 25 is a schematic drawing of a portion of the 
hydraulic and pneumatic control circuit of the machine 
illustrated in Figures 1 to 24. 

Figure 26 is a continuation of Figure 25, showing the 
remainder of the hydraulic and pneumatic circuit and a 
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portion of the electric control circuit. 
Figure 27 is a schematic drawing of the electric con 

trol circuit of the machine illustrated in Figures 1 to 24. 
The locating station 

Referring now to the drawings and more particularly 
to Figure 1, the apparatus or machine of the present 
invention is generally designated as 10. It comprises a 
roller conveying system which is generally designated as 
11 for transporting and supporting drums, three of which 
are shown and are designated as A, B and C. The 
machine also comprises a bung locating station gener 
ally designated as 12 for locating or orienting drums to 
locate their bung holes 13 at a predetermined position 
which is illustrated by the bung hole of the drum B in 
Figure 1. The machine further cornprises a weighing 
and filling station which is generally designated as 14 
and is referred to hereinafter as the filling station. At 
the filling station 14 each empty drum is tared (i. e., its 
empty weight is measured) and a predetermined quan 
tity of oil or other liquid is delivered to the drum through 
its bung hole, the net weight thereof being measured by 
weighing apparatus generally designated as 15. The 
filling is accomplished by a filling mechanism 6 which 
is more clearly shown in Figure 2. As explained herein 
after, the apparatus 10 is equally adapted to a gross fill 
ing operation wherein drums or other vessels are filled, 
each to a predetermined gross weight. 

Rearwardly of the locating station 12, i. e., to the 
right thereof as viewed in Figure 1, there is provided a 
set of gravity rollers 20 which are shown in Figure 11 
and are suitably journaled in longitudinal frame mem 
bers 21 as are other rollers hereinafter described. The 
end roller 20a of the set 20 is at a lower level, as illus 
trated, for a purpose described hereinafter. Forwardly 
of the gravity rollers 20, i. e., to the left as viewed in 
Figure 11, there is provided a set of positively driven 
rollers 22. These rollers are also shown in Figures 1 
and 2. As is most clearly shown in Figure 11, the rollers 
22 are driven by an hydraulic drum intake motor 23 
connected by a resilient coupling 24 to a gear reducing 
unit 25, a chain 26 and cooperating sprockets 27, 28 
and 29. Operation of the motor 23, hence operation of 
the driven rollers 22, is carried out intermittently in the 
manner and for the purpose described hereinafter. The 
offset of the end roller.20a of the inclined gravity rollers 
20 has this advantage: It allows a drum to advance 
approximately half its diameter before it drops to the 
level of the rollers 22. This ensures a smooth transition 
of the drum to the rollers 22. 
As shown in Figure 1, at the locating station 2, half 

rollers 35 are provided which are journaled on shafts 36 
which are fixed to frame members 21 and 2b. The half 
rollers 35 are idlers, and the purpose of employing half 
rollers is to permit those on one side of the longitudinal 
axis of the machine to rotate clockwise while those on 
the other side rotate counterclockwise. My this means 
no torque is created to resist rotation of a drum on the 
half rollers 35. The rollers forwardly of the half rollers 
35, i. e., to the left thereof as viewed in Figure 1, are full 
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rollers which are idlers generally similar to the gravity 
rollers 20. 
As illustrated in Figure 2, one pair of the half rollers, 

shown at 35a and located on the diameter of the drum 
B which is perpendicular to the longitudinal axis of the 
machine, is slightly raised or has a slightly greater di 
ameter, e.g., a V8 inch greater diameter, than the rollers 
35 on either side, the reason for this being as follows: 
As explained hereinafter, the drum B is rotated to lo 

cate the bung hole 13 at a predetermined position. The 
lower rim or chime of a drum may have a tendency to 
dig in between adjacent rollers and to resist rotation. 
This is particularly so in the case of damaged drums. 
By supporting a drum on the raised or larger center rollers 
35a slightly above the level of the adjacent rollers 35, 
this difficulty is obviated. 
As shown in Figures 1 and 2 the locating station is 

provided at its rearward or entry end, i. e., at its right 
hand end as viewed in Figures 1 and 2, with a pair of 
entry or drum intake gates 38 each of which comprises 
a pair of upper and lower arms 39 which are fixed to 
a vertical shaft 40 which is journaled in vertical frame 
members 41. Each arm fans out at 42 at its outer end, 
and vertical rollers 43 are journaled in these end por 
tions 42. As illustrated in Figure 1, and as is more 
clearly shown in Figure 2, the entry gates 38 are asso 
ciated with arms 44 which are journaled on the shaft 
40 so as to be supported thereby but free to rotate rela 
tively thereto. Each pair or arms 44 rotatably support, 
at their outer ends, a vertical roller 45, the upper rollers 
45 being of greater length than the lower rollers 45. 
The rollers 45 are constructed of rubber or other suitable 
material adapted to provide a cushioned, rotating en 
gagement with a drum such as that shown at B. A re 
silient operating connection is provided between the arms 
44 and the gates 38, by means of bolts 50 each of which 
is rotatably fixed at one end, as at 51, to a pair of the 
arms 44 and at the other end extends slidably through 
a bracket 52. The outer end of each bolt 50 is threaded 
to receive nuts 53, and an expansion spring 54 is pro 
vided to exert a resilient pressure on the arms 44, hence 
a resilient pressure of the rollers 45 on a drum such as 
shown at B. 
At its forward end, or to the left of the locating sta 

tion as viewed in Figures 1 and 2, a pair of exit gates 
55 are provided, each of which is in the form of a pair 
of arms 56 fixed to a vertical shaft 57 which is jour 
naled in the framework of the machine. Each gate 55 
also comprises a vertical shaft 58 which is journaled in 
the outer ends of the arms 56, each of which is driven 
by a hydraulic, drum rotating motor 59. Fixed to each 
end of each shaft 58 is a frictional driving roller 60. 
The driving rollers 69 are similar in structure and size to 
the rollers 45. 

Referring now to Figures 2 and 10, a mechanism is 
there illustrated for operating the gates 3S and 55. For 
the purpose of operating the entry gates 38 a hydraulic 
cylinder 6 is provided which is fixed to the framework 
of the machine and has a rod 6a rotatably connected 
at 61b to links 62 which are rotatably connected 
to levers 63 which are fixed to the vertical shafts 40 to 
rotate the same in clockwise or counterclockwise di 
rection according to the direction of movement of the 
rod 6 a. A similar operating means is provided for the 
exit gates 55, comprising a hydraulic cylinder 64 fixed 
to the framework of the machine and having a rod 65. 
The rod 65 is rotatably connected at 66 to links 61 

which are rotatably connected to levers 63 fixed to the 
shafts 58. The rods 61 at and 65 are slidably supported 
by bushings 69 carried by the framework of the machine. 

Referring now to Figure 2, and to Figures 5 to 9, 
inclusive, a bung locating and drum shifting mechanism 
is there illustrated which is generally designated as 80 
and is referred to hereinafter as the locating mech 
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6 
anism. The locating mechanism is slidably Supported oil 
horizontal, longitudinal, parallel rods 8i by a slide or 
carriage 82. The carriage 82 comprises sleeves 83 which 
are slidable on the rods 8i and a cross plate 84 con 
necting the sleeves on opposite sides. The carriage 82 
is actuated by means of a hydraulic cylinder 85 (See 
Figures 1 and 5) having a rod 86 which is rotatably 
connected at 87 to a bracket 88 fixed to the carriage 82. 
The locating mechanism 80 comprises a rectangular 

frame 95 which is pivotally supported on a shaft 96 
carried by brackets 97. A spring 98 is fixed at one 
end to the cross plate 84 of carriage 82 and at its other 
end to a cross piece 99 carried by the frame 95. The 
spring 98 serves to counterbalance the weight of the 
frame and its attachments. At the forward end of the 
frame 95, i.e., to the left as viewed in Figure 5, a spring 
100 is provided which is fixed to pins 101 and which 
has a purpose explained hereinafter. The spring 100 
is most clearly shown in Figure 1. 
A roller 102 is provided which is journaled in the outer 

end of the frame 95 in such position as to rest and roll 
on the rim or chime 103 of a drum. In such position 
as to register with the bung hole 13 and its rim 13a 
of the drum, there is also provided an arm 104 (which 
is shown in plan view in Figure 1), one end of which 
(the right-hand end as viewed in Figures 6 and 7), is 
fixed to a shaft 105 which is rotatable in brackets 106 
carried by the frame 95. Fixed to the left-hand end of 
the arm 104 as viewed in Figure 6 is a bung locating finger 
107 which is intended to drop into the bung hole i3 as il 
lustrated in Figures 6 and 7. Fixed to the other end of 
the arm 04 is a stop member 108. The shaft 105 also 
carries a cam 169 having a low dwell 110 and a high 
dwell 112. The cam 109 is intended to operate a valve 
319 which is described hereinafter in connection with 
the control system for the machine. Means is provided 
for positively rotating the shaft 105 in connection with 
the control elements of the machine, such means com 
prising a finger 120 which is fixed to the shaft 105 and is 
engageable with a finger 121 on a bell crank lever 122 
which is journaled on the shaft 96. At its rearward or 
right-hand end, the bell crank lever 122 is pivotally 
connected by a slot 23 and pin 123a to the rod 124 
of an air cylinder 125. 
The operation of the machine as thus far described, 

and without reference to the control system for timing 
the various operations, is as follows: 

Referring first to Figure 1, a drum B is assumed to be 
in the position shown at the bung locating station 2 
but with its bung hole 13 at a random location. It will 
be apparent, of course, that as drums are fed to the 
locating station 12, their bung holes will be located at 
random at any point on a 360° arc. One purpose of the 
bung locating mechanism 80 is to rotate each drum until 
its bung hole 13 is at a predetermined position. The 
gates 38 and 55 are assumed to be closed and a drum A 
to be awaiting its turn adjacent the locating station. 
Also an oriented drum C (i. e., a drum having its bung 
hole in the proper position) is assumed to be located at 
the filling station 14 being filled with liquid. As soon as 
the gates 38 and 55 are closed, the driving rollers 69 
(see Figure 2) are in firm contact with the forward 
sides of the drum on opposite sides of the longitudinal 
axis of the machine. The rearward rollers 45 are pressed 
resiliently against the rearward sides of the drum by the 
expansion springs 54. There is an important advantage 
in this resilient contact between the rearward rollers 
45 and the drum, as follows: 
To provide a rapid, dependable friction drive for the 

drums, it is important that the friction rollers 45 and 
60 be in firm, intimate contact with the sides of the 
drum. However, drums vary somewhat in diameter, 
and a damaged drum may have an irregular surface. 
Accordingly, it is disadvantageous to have the rollers 45 
and 60 spaced a predetermined distance apart, if they 
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are spaced too closely they will not accommodate over 
sized drums and if they are spaced too distantly they 
will not provide an adequate drive for rotating an un 
dersized drum. The pivotal mounting of the rearward 
rollers 45 and the resilient pressure urging them against 
the drum insures adequate pressure of the rollers on the 
drum at all times and allows for variations in diameter 
of the drum. Also, this resilient pressure will allow the 
rearward rollers 45 to move forwardly and rearwardly 
in conformity to irregularities in the sides of a drum. 
The hydraulic drum rotating motors 59 now commence 

operation, causing rotation of the forward rollers 60 
which in turn cause rotation of the drum. Meanwhile, 
as illustrated in Figures 5, 6 and 7, the guide roller 102 
of the bung locating mechanism 80 will roll freely on 
the chime 163 of the drum and the bung locating finger 
367, which is free to drop by gravity, will ride on the top 
of the drum until it strikes the rim 13a of the bung hole 
13. Since the shaft 105 is free in its bearings, the finger 
97 will then ride up the side of the rim 13a, and, when 

it clears the rim, will drop instantly into the bung hole. 
As will be seen from an inspection of Figure 7, the stop 
member 508 has an advantageous function in that it will 
strike a frame member 106a forming a part of the lo 
cating mechanism 80 and will thereby stop further clock 
wise movement of the finger 107. This constitutes a 
safety feature and is of importance because rapid op 
eration (for which the machine is intended) causes the 
drum to rotate rapidly. Under these conditions the finger 
107 and its arm 104 may have a tendency, when the 
finger 107 strikes the rim 13a, to bounce rapidly upwardly 
and to return by gravity after the finger 107 has cleared 
the opposite side of the bung hole 13. Such operation, of 
course, would be undesirable and would prevent proper 
functioning of the bung locating mechanism. 
When the bung locating finger 107 has dropped into the 

bung hole 13 the cam 109 will have been rotated to the 
position shown in Figure 6 wherein it will actuate the 
valve 359 to initiate a phase of operation of the control 
system in the manner described hereinafter, such opera 
tion resulting in the following sequence of events. 

Referring to Figure 3, the exit gates 55 will open, the 
entry gates 38 meanwhile remaining closed. The hy 
draulic cylinder 85 will then operate to cause the car 
riage 82 to move forwardly to the position shown in 
Figure 3. Meanwhile the frame 95 will remain in the 
down position illustrated in Figure 5 and, by reason of 
the continued presence of the locating finger 107 in the 
bung hole 13, the forward stroke of the carriage 82 will 
cause forward movement of the drum B to the filling 
station 14. Also, the locating finger 07 will prevent 
rotation of the drum, as it is moved forwardly, due to 
unequal friction on opposite sides of the drum. The 
drum B will, therefore, be deposited by the locating 
mechanism 80 at the end of its forward stroke, in pre 
cisely the position required for the filling operation. 
The Spring 100 at the forward end of the frame 95 serves 
to push the drum C (which will have been filled) for 
wardly and clear of the filling station 4. 
At the end of the forward stroke of the locating mecha 

nism 89, the frame lifting cylinder 125 will operate to 
rock the bell crank lever 22 clockwise as viewed in 
Figures 5 and 8. The first increment of this movement 
removes the bung locating finger i07 from the bung hole 
and it also produces an effect on the control system, as 
explained hereinafter. During its second increment of 
clockwise movement the rearward end of bell crank lever 
122 contacts the rear end 95a of frame 95 thereby caus 
ing the latter to rock in clockwise direction to the tilted 
or up position shown in Figure 8. 
As mentioned above, the locating mechanism 80 also 

functions to push a filled drum from the filling station 
14. A bung may then be inserted in the bung hole i3, 
either manually or by automatic means. 
The oriented but as yet empty drum B will, by this 
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time, have been deposited in position at the filling sta 
tion 14 with its bung hole 13 in proper position for the 
filling operation. Operation of the hydraulic cylinder 
85 is now reversed, causing the carriage 82 to commence 
its return stroke. During this return stroke the exit 
gates 55 of the locating station 2 are closed and the 
entry gates 38 are opened to assume the respective posi 
tions shown in Figure 4. When the gates 38 and 55 are 
in this condition the hydraulic intake motor 23 (see 
Figure 11) commences its operation to drive the rollers 
22, thereby advancing the next drum A into the locating 
station 12. Thereafter, the gates 38 are closed, the 
frame 95 is lowered and one complete cycle of the op 
eration of the locating station is terminated. It will be 
understood, of course, that this cycle is repeated in 
definitely. - - - - 

The weighing and filling station 
Referring now to Figures 1 and 2, the drum C at the 

filling station 14 is supported by rollers 22a which are 
fixed to the platform 140 of the weighing apparatus 15. 
A lance 14, shown in Figure 2, is provided and is there 
shown as extending into the drum C through its bung hole 
13 so that its lower end is close to the bottom of the drum. 
The drum is first weighed empty or tared. Then the lance 
141 enters the drum, the filling operation commences and 
the weight of the added liquid is registered by the weigh 
ing apparatus 15. During the filling operation, when a 
predetermined weight of liquid has been delivered to the 
drum, somewhat less than the total quantity of liquid 
which it is desired to deliver, the lance mechanism 4.1 is 
partially closed in the manner described hereinafter to 
throttle the flow of liquid. When the final quantity of 
liquid has been delivered to the drum the lance is closed 
completely and is withdrawn from the drum. 

For the purpose of taring the drums and weighing the 
liquid added, any of several known types of weighing ap 
paratus may be used. One such apparatus is shown in de 
tail in Figures 12 to 17 and is designated generally as 15. 
Referring to Figure 1, the housing 42 for such weighing 
apparatus is shown in top plan. Within the housing 142 
there is provided a mechanism which is illustrated in 
Figures 12 to 17 for effecting the taring and net weighing 
operations. As will be seen in Figure 12, a torque shaft 
43a is provided which is enclosed in a housing 143 and 

is rotated by a load on the platform 140 through the medi 
um of a rack 144 which is attached to the platform and 
a pinion 145 which is fixed to the torque shaft 143a. 

Referring now more particularly to Figures 12 and 13 
to 15, in Figure 12, a gross hand or tare hand 146 is fixed 
to an inner or male clutch element 147 which, in turn, is 
fixed to the torque shaft 43a and which is cooperable 
with an axially shiftable female clutch element 148 to 
which a net hand 49 is fixed. The clutch element 147 
is fixed to the torque shaft 43a by means of set screws 
i50, which means permits adjustment of the hands 146 
and 49 relatively to one another and to the torque shaft. 
The female clutch element 48 is integral with a plate 

151 having holes 152 formed therein for reception of 
dowel pins 153 which are slidable in holes 154a formed 
in a frame member 54. A slide block or plunger 155 is 
provided to which the dowel pins 153 are fixed and which 
is slidable on a bushing 56. A neck or connecting por 
tion 157 provides a rigid connection between the female 
clutch element 148 and the plate 151, as is most clearly 
shown in Figures 14 and 16. The neck portion is pro 
vided with holes 57 a to receive steel balls 158, and a 
garter spring 158a is provided which embraces the steel 
balls. A sleeve 159 fixed to the outer end of the torque. 
shaft 43a is formed with a taper at 159a to cooperate 
with the spring 58a in the manner described hereinafter. 

It is intended that the weighing mechanism thus far de 
scribed go through the following sequence of operation: 
The gross or tare hand 146 is at all times locked to the 

torque shaft 143a. Hence, as soon as an empty drum, 
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such as that shown at C in Figure 1, is deposited on the 
platform 140, the gross hand 146 will register the weight 
of the empty drum; i. e., it will tare the drum. At this 
instant both the slide block 155 and plate 151 are in the 
retracted position shown in Figure 15. Hence, the female 
clutch element 148 is disengaged from the male clutch 
element 147 and, as a result, the net hand 149 will not 
move with the gross hand 145. Also, the net hand 149 
is meanwhile locked at its zero position on the scale of 
the weighing apparatus by a means hereinafter described. 
After an empty drum has been delivered and tared, the 
slide block 55, its dowel pins 153, the plate 151 and the 
female clutch element 48 are moved outwardly as a unit 
to the position shown in Figure 14. Then the clutch ele 
ment 48 is latched in the position shown and the block 
i55 and dowel pins i53 are retracted to the position shown 
in Figure 12. The filling operation now commences and 
the net hand 149 registers the net weight of liquid de 
livered to the drum. 
The mechanism for accomplishing certain of these op 

erations will now be described: Inner and outer yokes 
160 and 161, respectively, are pivoted on a pin 162 which 
is carried by the frame 154. Both of these yokes are 
biased in clockwise direction as viewed in Figure 12, by 
expansion springs 163 and 164, respectively, which are 
shown in Figures 12 and 13. At the left-hand end of the 
inner yoke 160, as viewed in Figure 12, pins 165 are pro 
vided which are more clearly shown in Figure 16. As 
there shown, the pins 165 are received in slots 166 formed 
in the slide block 155. Also a leaf spring 167 is provided 
for each of the slots 166, each such spring being fixed at 
ió7a to the inner yoke 160 and bearing at its lifet-hand 
end, as viewed in Figure 14, against the outer side of a 
slot 166 to urge the block 155 resiliently outwardly, i. e., 
toward the male clutch element 147. 
The outer yoke 61 is provided at its left-hand end, as 

viewed in Figures 12 and 13, with a latch means 168. As 
is most clearly shown in Figure 14, an insert 169 is fixed 
to the outer end of the yoke 161 by means of a screw 170 
which extends through a wide slot 170a, by which means 
the insert 169 can be adjusted inwardly and outwardly to 
adjust the relation of its beveled corner 171 to the co 
operating beveled corner 172 of a latch block 173. The 
latch block 173 is pivotally mounted at 174 on the frame 
(54 and it is urged outwardly or to the left as viewed in 
Figure 14, by an expansion spring 175 seated in a socket 
i.75a formed in the frame member 154. The engagement 
of the beveled corners 171 and 172 is such that the more 
powerful springs 164 (which are shown in Figure 13) will 
overcome the counteracting force of the spring 175 and, 
unless it is otherwise restrained, the latch block 173 will 
pivot counterclockwise to allow the outer yoke 16 to 
pivot clockwise as viewed in Figure 14. 
A latch finger 177 is provided which is pivoted on a 

stud 178 which is threaded into the frame member 54. 
The latch finger 177 is urged in counterclockwise direc 
tion, as viewed in Figure 13, by an expansion spring 179 
so as normally to lie in the path of the latch block 173. 
The latch block 173 and latch finger 177 are formed with 
cooperable notches 173a (which is best shown in Figure 
14) and 177b (which is best shown in Figure 13), re 
spectively, whereby, when the outer yoke 161 is rocked 
to the position shown in Figure 14, the latch finger 177 
will hold the beveled corners 171 and i72 in engagement 
and will latch the outer yoke i61 in the position shown in 
Figure 14. 
The outer yoke 161 is provided with pins 185 which 

are shown in Figures 13 and 16 and are seated in slots 186 
formed in the plate 151 which is integral with the female 
clutch member 148. Referring to Figure 14, an operat 
ing means for the yokes 160 and 161 is provided in the 
form of a plunger or piston 187 which is slidable in a cyl 
inder 188 formed in the frame member 154. The cyl 
inder 188 is supplied with fluid pressure through a pas 
sage 189. A rod 190 has a socketed outer end which 
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bears against a steel ball 191 seated in a socket 192 formed 
in a cross member 193 which is fixed to the inner yoke 160. 
The operation of the weighing mechanism thus de 

scribed and apart from the control system, is as follows: 
As explained above, while an empty drum is being tared 
by the gross hand 146, the slide block i55, the dowel 
pins 153 and the plate 151 are all in the retracted posi 
tion shown in Figure 15. When the drum has been tared, 
a short pulse of fluid pressure is delivered through the 
passage 189 to the cylinder 188 to drive the piston 187 
outwardly, hence to rock the inner yoke 160 counterclock 
wise as viewed in Figure 14. This rocking movement 
carries the slide block 155 outwardly, and with it the 
dowel pins 153, the plate 151 and the female clutch ele 
ment 148, to the position shown in Figure 14 through 
the medium of the leaf springs 167 and pins 165. As 
the garter spring 158a and steel balls 158 slide or roll 
down the tapered surface 159a, the spring will contract 
and snap the plate 151 to the position shown in Figure 14 
with a very rapid action. During this portion of the 
weighing cycle, engagement of the pins 185 (see Figure 
16) with the plate 151 will cause movement of the outer 
yoke 161 with the inner yoke 160. Operation of the 
latch means 168 will latch the outer yoke in the position 
shown in Figure 14; i. e., it will lock the clutch elements 
147 and 148 together so that henceforward the gross hand 
146 and net hand 149 must move together. 

Since only a short pulse of pressure is delivered to the 
cylinder 188, the piston 187 is free to return, and it does 
return in response to the expansive force of the springs 
163. The slide block 155 and dowel pins 153 therefore 
return to the retracted position shown in Figure 12. The 
net hand 149 is now not only locked to the gross hand 
146 but is free to rotate therewith as liquid is delivered 
to the drum. 
At the conclusion of the filling operation and when the 

filled drum is moved from the platform 140, the clutch 
elements 147 and 148 will rotate back to their zero posi 
tions. A finger 196 on the plate 151 will strike the right 
hand end of the latch finger 177 as viewed in Figure 14, 
and will pivot it to release the latch block 173. As a 
consequence the outer yoke 161 is unlatched and is free 
to return, and it does return under the urging of the 
springs 164. This completes a cycle in the weighing operation. 

Referring now to Figures 18 to 24, the filling appa 
ratus is there shown and is designated generally as 216. 
It comprises a lance mechanism 141 which is supplied 
with oil or other liquid to be delivered to drums by jointed 
piping 202 which consists of lengths of pipe 202a, 202b, 
202c and 202d connected together by swivel joints 203 
to allow relative movement as indicated in Figure 19. 
The lance 141 is provided with means for moving it verti 
cally comprising an hydraulic lifting cylinder 204 (see 
Figure 18) having an adjustable rod 204a connected to 
a bracket 206 which is bolted to the piping 202. The 
cylinder 204 is suitably clamped to the frame 207 of the 
filling apparatus, and guide rods 207a and bushings 207b 
are provided to insure accurate, vertical movement of the 
lance 141. Referring more particularly to Figures 21 to 
24, the lance 141 comprises an outer tube 208 having a 
tapered opening 209 at its lower end, and an inner tube 
210 which is slidable in the outer tube. The inner tube 
is open at its upper end and is closed at its lower end by 
a conical tip 215, and it is provided adjacent the tip 215 
with an O-ring 216 seated in an annular groove 217. The 
lower half of the inner tube 210 is formed with slots 
218. As is shown more clearly in Figure 22, the slots 
218 are slanted to provide pairs of converging slots for 
a purpose which is described hereinafter. 
The lance 141 also comprises an upper portion in 

cluding a sealing cylinder 219 and an operating cylinder 
220. A rod 221 is threaded at its lower end to the tip 
215 and at its upper end to a sealing piston 222 which is 
slidable in the sealing cylinder 219. A drain hole 223 is 
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provided at the upper end of the cylinder 219. A rod 
224 is connected to the upper end of the sealing piston 
222 and is slidable through a passage 225 formed in a 
gland 226. At its upper end, the rod 224 is connected 
to an operating piston 227 which is slidable in the op 
erating cylinder 220. The rod 224 has an extension 235 
above the piston 227 having a tapered upper end 236, 
and it is provided adjacent this tapered end with an 
O-ring 237 which is seated in an annular groove 238. 
The operating cylinder 220 is formed with a bottom port 
239 at its lower end and with a top port 240 and a side 
port 241 at its upper end. 
A further feature of the filling mechanism 200 is a 

drip pan 242 which is shown in top plan view in Figure 1. 
As shown in Figure 18, the drip pan 242 is rotatably 
mounted at the upper end of a drain pipe 243 and as 
shown in Figure 1, the drip pan 242 is rotated about the 
axis of pipe 243 by means of an hydraulic cylinder 244 
and a rod 245 rotatably connected to the drip pan. 
The operation of the filling mechanism 200, apart from 

the control system, is as follows: While a drum is being 
pushed into position at the filling station 14 in the man 
ner described hereinabove, the lance 141 will be in the 
up or retracted position indicated by the broken lines in 
Figure 19, i. e., with its tip 215 above the top and chime 
of the drum. Also, the inner tube 210 will be in its 
completely retracted position with the O-ring 216 in 
Sealing engagement with the lower end of the outer tube 
208. Also the drippan 242 will be in the position shown 
in Figure 4, i.e., underneath the lance 141 to catch drip 
pingS. 
The drip pan is then rotated to the left as viewed in 

Figures 1 and 4, to assume the position shown in Figure 
1. Then the lance 141 is lowered into the drum through 
its bung hole 13 to a point near the bottom of the drum. 
This is accomplished by release of pressure in the lance 
lifting cylinder 204 to allow the lance to drop by gravity. 
Hydraulic fluid under pressure is introduced through the 
top port 240 of the lance operating cylinder 220 to force 
the inner tube 210 downwardly to its fully open position 
illustrated in Figure 22. Lubricating oil, gasoline, kero 
Sene or any other liquid which it is desired to supply to 
the drum, enters the lance through the piping 202 and 
flows outwardly through the slots 218 into the drum. 
A suitable source of liquid is provided. Preferably a 
Constant displacement pump (not shown) is employed 
for this purpose to deliver liquid at a constant volume 
rate. - - 

As shown in Figure 22A, the streams or jets 249 of 
liquid issuing from the slots 218 converge in pairs. The 
significance of this feature is as follows: The machine 
of the present invention, including the filling mechanism 
200, is intended to operate at high speed, e. g., to orient 
and fill a 55 gallon drum each thirty seconds. The diam 
eter of the lance 141 is limited by the diameter of the 
bung holes. Also, to limit foaming of the liquid as it 
is delivered to a drum, it is desirable to introduce the 
liquid near the bottom of the drum, as indicated in 
Figures 18 and 19. These factors-a high filling speed 
(about fifteen seconds for a 55 gallon drum), limited 
diameter of the lance and delivery of liquid only at the 
bottom of a drum-give rise to certain problems. The 
limitations of lance diameter and height of the slotted 
area gives rise, at high filling rates, to jets of very high 
speed. These high speed jets tend to create foam and 
to react against the scale platform 40. Foaming is un 
desirable because of inaccurate filling; excessive foaming 
will cause a drum to overflow before the proper weight 
of liquid has been delivered, and reaction against the 
scale will give rise to inaccurate weighing. 
- To obviate these difficulties, the outlet orifices are pref. 
erably arranged as illustrated in Figure 22, i. e., in pairs 
of converging slots. The resulting convergence of the 
jets 249 of liquid instantly dissipates the kinetic energy 
of the liquid while it is still in the immediate vicinity of 
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the lance. Foaming and reaction against the scale are, 
therefore, minimized. Also, the arrangement of the slots 
218 about the periphery of the inner tube 210 assists in 
minimizing the above-mentioned reaction. . 

In the design of the slots 218 a certain degree of trial 
and error in the light of several factors will suffice to 
provide an optimum design for given conditions. These 
factors are the desired filling rate, the diameter of the 
bung holes, the height of the drums and the viscosity and 
density of the liquid. Thus, the number, size and angle 
of the slots 2:8 will be selected, under given conditions 
and in the light of these factors, to provide optimum 
filling. A higher filling rate makes it desirable to employ 
a greater slot area which, however, is limited by the bung 
hole diameter (which limits the lance diameter) and by 
the drum height (which governs the optimum height of 
the slotted area). A more viscous liquid requires a 
greater slot area or a greater filling pressure. 

In general, the slot design is such as to dissipate kinetic 
energy of the liquid after it issues from the lance but 
immediately adjacent the lance; to carry out the great 
bulk of filling while the slotted area is submerged in a 
body of liquid; and to direct the issuing jets radially of 
and about the periphery of the lance. 
Another feature of the filling mechanism 200 is the 

provision of means for throttling the flow of liquid just 
prior to the instant when the final, predetermined weight 
of liquid has been delivered to a drum. This feature will 
now be described. As explained above, each empty drum 
is tared by the weighing mechanism, including the gross 
hand 146, and thereafter the net hand 149 is locked to 
the gross hand and rotates with it as the drum is filled 
with liquid. Meanwhile the lance 41 is in the fully open 
position shown in Figure 22, to allow filling at the maxi 
mum rate. Slightly before the predetermined final weight 
of liquid is delivered to the drum, e. g., when the net 
weight is approximately ten pounds short of the final 
Weight of, say, fifty two gallons of liquid, the inner tube 
210 is partially retracted so that it occupies the throttled 
position illustrated in Figure 24. This has the effect of 
throttling without stopping the flow of liquid, which is 
a matter of importance under conditions of rapid opera 
tion. Thus, the machine of the present invention is 
designed to rotate a fifty-five gallon drum for orienta 
tion of its bung hole, deliver the oriented drum to the 
filling station, tare the empty drum, fill it and deliver 
it in condition for capping, all in a period of less than 
30 Seconds. The actual filling operation is completed 
in about 15 seconds. Under these conditions of rapid 
operation there is necessarily some delay or lag in opera 
tion of the control system and/or of the mechanical ele 
ments controlled thereby. If, under these conditions, the 
full rate of flow is maintained until the last increment of 
liquid has been delivered, such lag may give rise to inaccu 
rate filling. In accordance with our invention this diffi 
culty is obviated by throttling the flow of liquid shortly 
before the predetermined final weight of liquid has been 
delivered. 

This throttling action is actuated by means of the 
control system described hereinafter, in conjunction with 
the ports 240 and 24; of the operating cylinder 220, the 
tapered rod extension 235 and its O-ring 237. Briefly, 
a signal is initiated by the weighing mechanism when a 
predetermined net weight is recorded, such weight being 
short of the final weight. This signal causes flow of the 
hydraulic fluid under pressure through the bottom port 
239 of the operating cylinder 220 to move the operating 
piston 227 upwardly to the position shown in Figure 23. 
During this increment of movement of the piston 227, 
a valve hereinafter described, which controls flow of 
fluid through the side port 241, remains closed, thereby 
preventing flow of liquid through that port. Fluid is 
free to flow through the top port 249 until the tapered 
end 236 of the rod extension 235 enters the top port 240 
and the O-ring 237 enters the port 240 and seals against 
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its walls, thereby preventing further flow of fluid there 
from. This condition prevails until a further signal from 
the weighing mechanism at the instant when the final 
predetermined weight of liquid has been recorded by the 
net hand 49. At this instant the valve controlling the 
flow of liquid from the side port 241 opens, Liquid is 
then free to drain through that port, and the rod exten 
sion 235 is pushed further into the top port 240 until 
the piston 227 reaches the end of its stroke. The O-ring 
237 compresses somewhat as it passes farther into the 
port 240. Under these conditions the piston 227 will be 
driven to the limit of its upstroke and the inner tube 210 
of the lance 14; will be completely closed. The O-ring 
216 will seal against the inner walls of the outer tube 
208 and further flow from the lance will be completely 
terminated. 
At this time the hydraulic cylinder 204 will be operated 

to raise the lance 14 until it is clear of the drum, and 
the hydraulic cylinder 244 will be operated to rotate the 
drip pan 242 clockwise as viewed in Figure 1 into a posi 
tion beneath and in registry with the lance, where it will 
catch drippings from the lance. These drippings drain 
through the pipe 243 to a sump where they may be re 
claimed if desired. Thereafter, and prior to commence 
ment of the next filling cycle, the hydraulic cylinder 244 
will reverse to rotate the drip pan counterclockwise so 
as to clear the lance. Also, the next forward stroke of 
the locating mechanism 80 will push the filled drum for 
wardly out of the filling station 14. This completes one 
cycle of the filling operation. This cycle is, of course, repeated indefinitely. 

Hydraulic and pneumatic control system 
It will be apparent that a control system is required 

for proper functioning of the machine thus described, to 
synchronize the various parts thereof. Such control 
system is illustrated in Figures 25, 26 and 27 of the draw 
ings and it comprises certain hydraulic, pneumatic and 
electrical elements, which will be described first with 
reference primarily to the hydraulic and pneumatic con 
trols. 
The machine is assumed to be in the stage of operation 

shown in Figure 1; i. e., a drum A is awaiting its turn 
at the locating station 12, a drum B is at the locating 
station 12 but with its bung hole 13 in a random posi 
tion; the gates 38 and 55 are closed; a drum C is at the 
filling station 14 being filled with liquid; and the drippan 
242 has been pivoted clear of the lance 141. 
The control system and its operation will first be de 

Scribed in connection with a complete cycle of operation 
of the locating station 12. 

The locating station 
Referring now to Figure 25, hydraulic pressure is pro 

vided at a source 300 which includes a motor 301 and 
pumps 302 and 303 for supplying a relatively high pres 
Sure (e.g., 500 lbs. per square inch) and a relatively low 
pressure (e.g., 300 lbs. per square inch). Main supply 
lines 304 and 305 lead from these pumps as illustrated. 
Among the several control valves of the system are 

valves 306 and 307. The valves 306 and 307 and other 
similar valves in the system are of known construction 
and operation and include appropriate fluid passages, one 
or more pilots, which may be air operated (air pilots) 
or hydraulically operated (hydraulic pilots) and appro 
priate lands for selectively opening, closing and inter 
communicating the various passages. In some cases the 
valves are spring loaded and each such valve embodies 
a spring which urges the valve to a normal or "spring" 
position and which is opposed from time to time by a 
cam or a pilot which changes the valve to a "cam' or 
"pilot” position. The valves 306 and 307 are typical 
valves. Thus the valve 306 has hydraulic pilots 306A 
and 306B to cause the valve to assume either of two 
positions designated as hydraulic pilot A and hydraulic 
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pilot B positions, respectively, or simply pilot A and pilot 
B positions, respectively. The valve 307 is shown as 
having a spring 307B which normally urges the valve 
to what shall be referred to hereinafter as the “spring' 
position, and an air pilot 307A which urges the valve 
in opposition to the spring to what shall be referred to 
hereinafter as the hydraulic pilot A, or pilot A position. 

Fluid pressure flows as follows: At the stage of oper 
ation which has been assumed, i. e., at the stage shown 
in Figure 1, hydraulic pressure passes through the main 
pressure line 304 and a branch 308 to the valve 306. 
The latter is in the pilot A position and fluid flows from 
the line 308 through the valve 306 to a line 309, thence 
to the hydraulic drum rotating motors 59 (see also Fig 
ures 1 and 2) which drive the rollers 60. These rollers 
rotate the drum B to locate its bung hole i3. Fluid 
flows from the motors 59 through a line 309A to a sump. 
Sump lines are uniformly represented in Figures 25 and 
26 by the same type of symbol, i.e., by a short line termi 
nating in an arrow. Their further description is omitted 
as unnecessary. 

Meanwhile, hydraulic fluid also passes from the main 
line 304 through a branch line 310 to the valve 307, 
which is in the spring position. In this position the valve 
307 connects the branch line 310 with a line 315 to com 
municate pressure to one end of the cylinder 64 which 
operates the exit gates 55 (see Figure 1). Pressure is 
so delivered to the cylinder 64 as to maintain the gates 
55 in closed position. Since the cylinder 64 is a double 
acting cylinder, it is, of course, necessary to bleed fluid 
from the other side of the piston, which in this instance 
is through a line 324 to the valve 307, thence to sump. 
Similarly, in the case of other fluid pressure operated 
cylinders described hereinafter, a suitable bleed is ac 
complished in response to movement of a piston. Such 
bleed will be apparent from Figures 25 and 26 and the 
description herein. Hence mention thereof will be 
omitted as unnecessary. 

Fluid also flows through the main line 304 and a 
branch line 316 to a valve 317 which is in the pilot A 
position. In such position the valve 317 communicates 
pressure from the line 316 to a line 318, thence to one 
end of the cylinder 61 (see Figure 11) to maintain the 
entry gates 38 in closed position. 
Meanwhile, as the drum B rotates, the roller 102 of 

the locating mechanism 80 will roll on the chime of the 
drum and the bung locating finger 107 will ride on the 
top of the drum (see Figures 5, 6 and 7). An air signal 
valve 319 is carried by the frame 95 of the bung locating 
mechanism adjacent the cam 109 (see Figure 6), and as 
long as the bung locating finger 107 rides on the top of 
the drum, a roller 320 on a lever 321 remains in en 
gagement with the low dwell 110 of the cam 109. As 
long as this condition exists, the signal valve 319 remains 
in its spring position and is closed. However, when the 
locating finger 107 drops into a bung hole 13, the cam 
is rotated counterclockwise as viewed in Figures 6 and 25 
and the roller 320 rides up the rise of the cam 109 to 
the high dwell 112. The roller 320 engages the rod of 
valve 319 and when the roller also engages the high dwell 
112 of cam 109, it causes the valve 319 to assume its 
cam or open position. An air signal from a suitable 
Source of compressed air (e. g., a 10 to 100 p.s. i. 
Source), passes through a line 322, thence through the 
valve 319 and a line 323 to the air pilot 307A of the 
valve 307. The latter is thereby changed to its pilot A 
position and hydraulic pressure is communicated from 
the branch line 310 through a line 324 to the opposite 
end of the cylinder 64 to open the exit gates 55. Also, 
fluid pressure is communicated through a branch line 325 
to the hydraulic pilot 306B of valve 306, which changes 
the position of that valve so as to shut of flow of fluid 
to the hydraulic motors 59, thereby stopping operation 
of the hydraulic motors 59 and of the drum rotating 
rollers 60. The drum therefore comes to a halt, and 
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any tendency thereof to continue rotation due to inertia is 
prevented by the presence of the bung locating finger 167 
in the bung hole 13. 

Referring now to Figure 3, it will be seen that as the 
exit gates 55 open, an adjustable stud 335 on an arm 
336 which is fixed to one of the gates 55, will contact the 
rod 337 of a spring loaded valve 338, thereby placing 
that valve in its cam position. Referring to Figure 25, 
pressure is thereby communicated from the main line 
304 and a branch line 339 through the valve 338 to a 
line 340, thence to a valve 341. It is assumed that valve 
341 is in its spring position (this feature of the system 
being explained hereinafter). Accordingly, pressure is 
communicated from the line 340 through the valve 34 
to a line 342, thence to a valve 343. It is assumed that 
the valve 343 is in its cam position, as explained in detail 
hereinafter. Accordingly, pressure is communicated 
from the line 342 through the valve 343 to a line 344, 
thence to a hand valve 345. Assuming that the latter is 
open, as it will be during normal operation of the machine, 
pressure is communicated from the line 344 through the 
valve 345 to a line 346. The valves 34 and 343 pro 
vide interlocks with the filling mechanism and they func 
tion as follows: 

Referring to Figure 1, the valve 341 is there shown at 
the left of the filling station 14. It is a spring loaded, 
normally open valve but if a drum is located at the left 
of and immediately adjacent the filling station, a cam 
lever 346 will be depressed by the drum to operate a cam. 
The valve 341 is thereby placed in its cam or closed po 
sition. Hence, passage of pressure from the main pres 
Sure line 339 to the line 346 is stopped by the valve 341. 
This makes certain that certain mechanical elements of 
the locating station 12 will operate only if the way is 
clear at the left of and immediately adjacent the filling 
station. That is, the area immediately adjacent to and 
at the left of the filling station must be in readiness to 
receive a filled drum. 
The valve 343, as shown in Figure 1, is located at the 

right or rearwardly of the drip pan 242. If the drippan 
is pivoted clockwise as viewed in Figure 1 so as to be 
located beneath the filling lance 201, the valve 343 will 
be in its open, cam position, hence will allow pressure 
to flow from line 342 to line 344 and will constitute a 
signal that conditions at the filling station are in this 
respect appropriate for the forward progress of an empty, 
oriented drum. On the other hand, if the drippan 242 is 
located to the left as shown in Figure 1, the valve 343 
will be in the closed, spring position to prevent flow of 
pressure from line 342 to line 344 and will constitute a 
signal that conditions at the filling station are not appro 
priate for the forward progress of another drum from 
the locating station. 
The purpose of the hand valve 345 is to allow an op 

erator or inspector to stop the advance of drums from 
the locating and filling stations. This permits inspection 
of the scale of the weighing mechanism 5 (e.g. to check 
the accuracy of weighing), and it also permits other in 
Spections to be made, without the necessity of shutting 
down the machine entirely. 
The next step in the cycle of operation of the locating 

station is a forward stroke of the carriage 82. Condi 
tions which must be satisfied before this next step, apart 
from the voluntary condition that the hand valve 345 be 
open, are that the way be cleared to the left and imme 
diately adjacent the filling station 4 (i. e., the valve 34 
is open) and that the drip pan 242 be underneath the 
lance 291 (i. e., the valve 343 is open). Under these 
conditions fluid pressure travels through the route de 
scribed, thence from line 346 to the hydraulic pilot A of 
a valve 347. When this valve is placed in pilot A posi 
tion, pressure is communicated from the main line 364 
through the valve 347 to a line 348, thence to one end of 
the carriage travel cylinder 35 which is shown in Figures 
1 and 3 as well as in the Figure 25. This results in for 
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ward movement of the carriage 82 to the position shown 
in Figure 3. 
As explained hereinabove, this not only moves the 

drum B from the locating station to the filling station but, 
by virtue of the spring 500, it also pushes the preceding, 
filled drum C from the filling station. The bung locat 
ing finger 47 remains in the bung hole 13 by virtue of 
the fact that the frame 95 has not yet been raised. This 
position of the finger has two desirable effects: In the 
first place, by engagement with the sides of the bung 
hole it provides a mechanical connection between the 
drum and the frame 95 and carriage 82 to move the drum 
forwardly and, secondly, it prevents the drum from ro 
?tating on the conveyor rollers and insures that the bung 
hole is in registry with the lance when it is deposited at 
the filling station. 

it is now necessary to remove the finger 167 from the 
bung hole 13 and to pivot or raise the frame 95 up 
wardly; to retract the carriage 82 and frame 95; and to 
pivot the drip pan 242 to the left so as to clear the way 
for the lance 14. These operations are accomplished 
by the means and in the manner which will now be de 
scribed. 
At the end of the forward stroke of carriage 82, an 

adjustable stop member 355 fixed to the frame of the 
machine contacts the rod 356 of a valve 357, as is most 
clearly shown in Figure 3. As shown in Figure 25, the 
valve 357 is supplied with air through a line 358. The 
valve 357 has two positions, one for admitting air 
through a line 359a to one end of the frame lifting cyl 
inder 25 and the other for admitting air through a line 
359b to the other end of cylinder 125. The cylinder 25 
is most clearly shown in Figure 5 and it is also shown 
in Figure 25. When the rod 356 of valve 357 contacts 
the stop member 355 at the end of the forward stroke 
of the carriage 82, air is admitted through the line 359a 
to the upper end of cylinder 125 to pivot the bell crank 
lever 122 clockwise as viewed in Figures 5 and 8. Dur 
ing the first increment of this movement, the finger 12 
on lever 22 rotates the finger 29 on shaft 505 (see Fig 
ure 6), thereby lifting the bung locating finger i07 from 
the bung hole and also, by rotating the cam 09, it al 
lows the valve 319 to return to its closed, spring posi 
tion. Air pressure is thereby relieved from the pilot 307A 
of valve 307; hence fluid pressure is now communicated 
from the main pressure line 304 and the branch line 30 
through the valve 307 to the line 335, thence to one end 
of the cylinder 64 to close the exit gates 55. Pressure 
also flows through a branch line 379 to the pilot 306A of 
valve 306, which places this valve in a position to com 
municate pressure from the main line 364 and branch 
line 308 to the line 309, resulting in renewed operation 
of the hydraulic motors 59 which drive the drum rotat 
ing rollers 60. The second increment of movement of 
the lever 22, by reason of engagement thereof with the 
rear end 95a of frame 95, results in movement of the 
frame 95 from the down, horizontal position shown in 
Figure 5 to the up, tilted position shown in Figure 8. 
Upward movement of the frame 95 is limited by the 
stroke of the cylinder 25. 
As the exit gates 55 close, contact member 335 is re 

moved from the rod 337 of valve 338. As a consequence, 
valve 338 returns to its spring position in which it com 
municates pressure from the main pressure line 339 to a 
line 373, thence to the hydraulic pilot B of valve 347. 
This places valve 347 in a position to communicate pres 
sure from the main pressure line 304 to a line 372, thence 
to one end of the carriage travel cylinder 35 to cause the 
carriage 82 to commence its return stroke. 

Completion of the locating cycle requires opening of 
the entry gates 38, operation of the driven conveyor roll 
ers 22 to move the next drum into position, closing of 
the gates 33 and lowering of the frame 95 with its bung 
locating finger i37. These operations are accomplished 
as follows: 
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A spring loaded valve 373 is provided which is shown 
in Figures 1, 3 and 4 fixed to the frame of the machine. 
The valve 373 is also shown in Figure 25. The valve 
373, as is most clearly shown in Figures 3 and 4, has a rod 
374 engageable with a cam 375 having low and high 
dwells 376 and 377, respectively. When in the cam posi 
tion shown in Figures 1 and 3, the valve 373 communi 
cates pressure from the main pressure line 339 and a 
branch line 378 to a line 379, thence to the hydraulic 
pilot A of yalve 317. This places the valve 317 in a posi 
tion to communicate pressure from the main pressure line 
304 and branch line 316 to line 318, thence to one end of 
cylinder 6 to maintain the gates 38 in closed position as 
explained hereinabove. 
One of the exit gates 55 is connected to a lever 385 by 

means of a slotted link 386. As the gates 55 are moving 
from the open position shown in Figure 3 to the closed 
position shown in Figure 4, the cam 375 will be rotated 
from the position shown in Figure 3 to the position shown 
in Figure 4 wherein the low dwell 376 of the cam is 
opposite the rod 374 of valve 373. This allows the valve 
373 to return to its spring position and pressure is thereby 
communicated from the main pressure line 339 and branch 
line 378 to a line 399, thence to the pilot B of valve 317. 
This places the valve 317 in condition to communicate 
pressure from the main pressure line 304 and branch 
line 316 to a line 391, thence to the opposite end of cyl 
inder 6, thereby causing the entry gates 38 to open. 
Pressure is also communicated through a branch line 
392 to the hydraulic intake motor 23 (which is shown in 
Figure 11), to initiate operation of the driven rollers 22. 
Such operation moves the next drum into the locating 
station through the open gates 38. 
As the drum enters the locating station it will contact 

a roller. 393 at the outer end of the lever 385, which will 
rotate the cam 375 to the position shown in Figure 1 
wherein the high dwell of such cam will contact the rod 
374 of valve 373. This places the valve 373 in its campo 
sition, to communicate pressure from the main pressure 
line 339 and branch line 378 to the line 379, thence to the 
hydraulic pilot A of valve 317. That valve is thereby 
placed in condition to communicate pressure from the 
main pressure line 304 and branch line 316 to the line 318, 
thence to one end of the cylinder 61 to close the entry gates 
S8. It will also be apparent that flow of pressure to the hy 
draulic motor 23 through valve 317 and line 392 will be 
terminated, and that the driven rollers 22 will therefor 
cease to rotate. As the entry gates 38 are closed, an adjust 
able contact member 396 on an arm 397 (see Figures 1, 3 
and 4) contacts one end of the rod 356 of air valve 357 to 
admit air to the lower end of frame lifting cylinder 125, 
thereby lowering the frame 95 onto the drum. 

The weighing and filling station 
During the return stroke of carriage 82, a cam 410 

carried thereby (see Figure 5) actuates a valve 411 which 
is fixed to the frame of the machine. The cam 410 is 
pivoted at 42 and has a forward tongue 413 and a rear 
ward cam surface 414. During the forward stroke of the 
carriage 82 the cam 410 merely rocks clockwise as viewed 
in Figure 5 without any effect upon the valve 411, but 
during the rearward stroke of the carriage a roller 415 on 
valve rod 46 rides up the cam surface 414 and then on 
to the dwell 47 of the cam. 
The valve 411 is a spring loaded valve and, when 

placed momentarily in its cam position by this action 
of the cam 410, it communicates pressure from a main 
pressure line 304a and a branch line 418 to a line 419, 
thence to the passage 189 formed in the frame 154 of the 
weighing mechanism, (see Figure 26). This passage. is 
most clearly shown in Figure 14, and as explained herein 
above in connection with the weighing mechanism, the 
pulse of pressure thus delivered to the passage 189 pushes 
the plunger or piston 187 outwardly. It will be apparent 
that this pressure occurs only as a short pulse during re 
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traction of the carriage 82, such pulse being of Sufficient 
duration to effect the intended result. It will also be 
apparent that, after the cam 410 has passed the roller 
4.i.5, the valve 4 will return to its normal spring posi 
tion. As explained above the pulse of pressure applied 
to piston i87 has the effect of locking together the groSS 
hand 146, which by now has tared an empty diuim, to the 
net hand 149 so that henceforth, as the drum is being 
filled, these two hands will move together. 

Another effect produced by this pressure pulse is as 
follows: Pressure passes from the line 419 through a 
branch line 425 to the hydraulic pilot A of a valve 426. 
This places the valve 426 in its pilot A position wherein 
it communicates pressure from a line 427 to a line 428, 
thence to one end of the drippan cylinder 244 to pivot the 
same in counterclockwise direction as viewed in Figures 
1 and 4, thereby moving it clear of the lance 4i; i.e., so 
that the drip pan will assume the position shown in 
Figure 1. Pressure, however, can reach the line 427 only 
through the main pressure line 339, a branch 429 and a 
valve 430. The valve 430 is spring loaded and, as shown 
in Figures 19 and 20, it has a rod 431 which is engaged 
by a cam 432 only when the lance 141 is in its up position. 
Provided the lance is in such position, i. e., is clear of the 
drip pan, pressure can reach the drippan cylinder 244 in 
the manner indicated. 

Swinging of the drip pan 242 to the left as viewed in 
Figures 1 and 3 returns the valve 343 to its spring posi 
tion and, by engaging the rod of a spring loaded valve 
434, places the latter in its cam position. The function 
of the valve 343 is explained above; i. e., it is one of a 
chain of valves providing an interlock between the filling 
Station 14 and the locating station 12 to insure proper 
functioning of the machine and synchronization of vari 
ous elements thereof. 
When the valve 434 is placed in its cam position, and 

provided the lance i41 is up (i. e., valve 430 is in cam 
position), pressure also flows from line 428 through a 
branch line 435 to the valve 434, thence through a line 
436 to the hydraulic pilot A of a valve 437. Prior to 
this time, pressure is communicated to the lance lifting 
cylinder 204 through a line 43S, the valve 437 and a line 
439, all as more fully explained hereinafter. However, 
when the valve 437 is placed in its pilot. A position in the 
manner just explained, this pressure supply is interrupted 
and the piston of cylinder 204 together with the lance 141 
drop by gravity. Hydraulic fluid in the cylinder 204 
drains through the line 439 and valve 437 to a sump. 
When the lance 14i reaches its down position, which 

is illustrated in Figures 2 and 19, a bracket 445 shown 
in Figure 19 contacts an arm 446 of a switch 447 which 
energizes the Solenoids, or electric pilots 448 and 449, 
of two spring loaded valves 450 and 454, respectively. 
These valves are shown in Figure 26. Energization of 
the Solenoid 448 places the valve 450 in its electric pilot 
position, thereby closing that valve with respect to a 
line 452 and preventing the bleed of pressure through 
the side port 241 of lance operating cylinder 220. Ener 
gizing of the solenoid 449 places its valve 451 in electric 
pilot position, thereby communicating pressure from the 
pump 303 through the line 305 and valve 45 to a line 
454, thence through the top port 240 of lance operating 
cylinder 220 into the upper end of that cylinder. This 
pressure moves the inner tube 210 of lance 141 to its 
fully open position, which is shown in Figure 22, thereby 
causing flow of liquid into the drum to commence the filling operation. 
When a predetermined weight of liquid has been de 

livered to the drum, which is short of the final weight 
to be delivered, the net hand 149 of the weighing device 
142 contacts a finger 458 protruding from a slot 459 
in the scale 460, to de-energize a relay 46i through a 
sub-circuit which is generally indicated as 462. This 
and other sub-circuits hereinafter referred to in con 
nection with Figure 26, are greatly simplified in that 



19 
figure and are described in detail hereinafter as parts of 
the electric control circuit with reference to Figure 27. 
Current is supplied to energize the solenoid 449 through 
a main power lead 463, the switch 447 and a circuit 464 
which includes the relay 461. When the relay 46 is 
de-energized, the solenoid 449 is de-energized, hence the 
valve 45 returns to its spring position. Pressure is 
now communicated through the main pressure line 305 
and the valve 451 to a line 466, thence through bottom 
port 239 to the lower end of lance operating cylinder 
220. As explained above, this has the effect of retract 
ing the inner tube 210 of lance 141 to its “trim' posi 
tion, i. e., to the position shown in Figures 23 and 24 
wherein the tip 236 of rod extension 235, and the O-ring 
237 are located within the top port 240, thereby closing 
the same. 
This throttles the flow of liquid as described herein 

above, and as the filling and weighing proceed, the net 
hand 149 contacts a second finger 467 protruding through 
the slot 459 in scale 460. This occurs when the final, 
predetermined weight of liquid has been added and it 
de-energizes a relay 468 through a circuit generally indi 
cated as 469. The relay 468 forms part of the circuit 
of the solenoid 448 of valve 450, such circuit being gen 
erally indicated as 470. Current is supplied to energize 
the solenoid 448 through the main power lead 463, the 
switch 447 and the circuit 470. When the relay 468 is 
de-energized, the solenoid 448 is also de-energized, thus 
allowing the valve 450 to return to its spring position. 
This opens the valve 450 in relation to the line 452 to 
allow bleed of pressure from the lance operating cylinder 
220 through the side port 241 and line 452. This allows 
pressure beneath the piston 227 of this cylinder to push 
the rod extension 235 and O-ring 237 further into the 
top port 240, thereby completely retracting the inner 
tube 210 of the lance 41 and stopping altogether the 
flow of liquid from the lance. Return of the valve 450 
to its spring position also communicates pressure from 
the main pressure line 304a to the line 438, thence through 
valve 437 to the line 439, thence to the lower end of the 
lance lifting cylinder 204 to raise the lance out of the 
drum. The valve 437 must be in its pilot B position for 
this to occur, and it is placed in such position by the 
following means: When the lance 141 descends to its 
down position, a bracket 490 carried with the lance (see 
Figures 19 and 25) contacts the rod of a valve 49 to 
place it in its cam position. Pressure then passes from 
main pressure line 304a and a branch line 492 through the 
valve 491 to a line 493, thence to pilot B of the valve 
437. When the lance 141 is subsequently lifted to its 
up position, the valve 491 returns, of course, to its spring 
position, but valve 437 remains in its pilot B position 
until its next cycle of operation, when it is changed to 
its pilot A position in the manner described hereinabove. 
At this stage of the weighing and filling cycle, an 

empty drum has been tared, then filled with a predeter 
mined quantity of liquid. Then the filling lance has been 
closed and lifted from the drum. It is, however, neces 
sary to pivot the drip pan 242 back underneath the lance 
to catch drippings therefrom. This operation is accom 
plished as follows: 

Lowering of the lance 141 from its up position returns 
the valve 430 (see Figures 19 and 20) to its spring posi 
tion, thereby communicating pressure from the main 
pressure line 339 and branch line 429 to a line 493, thence 
to pilot B of the valve 426 to place that valve on its pilot 
B position. When the lance 141 returns to its up posi 
tion illustrated in Figure 20, the cam 432 places valve 
430 again in its cam position, hence pressure is com 
municated from main pressure line 339 and branch line 
429 through valve 430 to line 427, thence through valve 
426 to a line 495, thence to the appropriate end of drip 
pan cylinder 244 to pivot the drip pan to a position be 
neath the lance. An added safety feature is also incorporated in the 
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hydraulic-pneumatic control system illustrated in Figures 
25 and 26, such feature comprising a spring loaded valve 
500 which is shown in Figure 25 and in Figures 19 and 20. 
As shown in Figure 25, the valve 500 is supplied continu 
ously with hydraulic pressure through the main pressure 
line 304 and a branch line 501, and as shown in Figure 20, 
the plunger 502 of valve 500 is adapted to occupy a 
position beneath and in registry with one of the guide 
members 207a of the lance 141. As long as adequate 
fluid pressure is supplied by the pump 302, the rod 502 
of valve will remain in its retracted position, but if the 
pressure supply is stopped voluntarily or if for any reason 
it is stopped involuntarily, then the spring of valve 500 
will urge the rod 502 beneath the adjacent guide mem 
ber 207b and, if the lance is in its up position, the rod 
502 will hold the lance in that position. 
Yet another feature of the control system is a two 

position hand valve 503 whose normal position directs 
flow of pressure to the control system. In its other posi 
tion, valve 503 stops the machine and relieves hydraulic 
pressure from the control system. Another feature con 
sists of a number of flow regulating valves, such as those 
shown at 504, which are manually adjustable and whose 
purpose is to control and adjust the speed of operation 
of various elements of the machine, such as the carriage 
shifting cylinder 85 and the gate operating cylinders 61 
and 64. 

Still another feature of the control System is a means 
for positively moving the net hand 149 of the weighing 
mechanism 142 back to zero after a filled drum has been 
removed from the scale platform 140. This comprises 
a cylinder 505 connected at its upper end by a line 505a 
to the line 348 and at its lower end by a line 505b to the 
line 372. The lines 348 and 372 are connected to op 
posite ends of the carriage shifting cylinder 85. The 
cylinder 505 has a piston 506 reciprocable therein which 
has a rod 506a which is slidably connected to a counter 
weight 507 which is in registry with the scale beam 508 of 
the weighing mechanism 142 and with a rod 58a af 
fixed to the scale beam. 
When pressure is communicated through the line 348 

to the right hand end of the carriage shifting cylinder 
85 as viewed in Figure 25, pressure will also be com 
municated through the line 505a to the upper end of 
cylinder 505, hence will move the rod 506a downwardly 
to deposit the counterweight 507 on the scale beam 508. 
This action occurs during the forward stroke of the car 
riage and the counterweight 507 remains on the Scale 
beam 508 during a portion of the return stroke of the 
carriage 82, i.e., until the knob 566b on the lower end 
of the rod 506a contacts the top of counterweight 507. 
During this interval of time, the counterweight 587 ef 
fectively operates the scale beam 508 to positively rotate 
the net hand 149 to its zero position. 
Yet another feature of the control system resides in the 

fact that the pump 303 shown in Figure 25 is a constant 
volume pump in which some of the liquid is by-passed. 
Hence, in a given unit of time the pump 303 delivers a 
definite, fixed volume of liquid to the lance operating 
cylinder 220. This insures a uniform and fast operation 
of the lance, which is advantageous because the full flow 
stage of filling, i. e., before the net hand 149 contacts 
the finger 458 (see Figure 26) does not overlap the 
throttle flow stage (while the net hand is between the 
fingers 458 and 467), and the throttled flow stage does 
not extend beyond the calculated net Weight to be de 
livered to the drum. 

Electrical control system 
Referring now to Figure 27, an electrical control 

system is there shown for the machine illustrated in 
Figures 1 to 26. This system includes the solenoids 448 
and 449, the relays 461 and 468 and the Switch 447 
which are mentioned above and are shown in Figure 26, 
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and it also includes relays 510, 511 and 512 and elec 
tronic relays 513 and 514. 
The machine is assumed to be in the stage of operation 

illustrated in Figure 1; i. e., a drum is at the locating sta 
tion 12 and the bung locating finger 107 in the bung 
hole, and a barrel at the filling station 14 being filled with 
liquid. At this stage of operation the contacts 447a of 
Switch 447 will be closed inasmuch as the lance 141 is in 
its down position and the bracket 445 is in contact with 
the switch arm 446 (see Figure 19). The solenoids 448 
and 449 of valves 450 and 451, respectively, are energized 
as follows: 
The relay 461 is energized through a power lead 515, 

a branch lead 515a, the normally closed contacts 513a 
of electronic relay 513, a lead 516, the coil of relay 461, 
a lead 517, the normally open contacts 461b of relay 463, 
a lead 518, the normally open contacts 468b of relay 458 
and a lead 519 to ground. The relay 468 is energized 
through the power lead 515, a branch 515b, the normally 
closed contacts 514a of relay 514, a lead 525, the coil of 
relay 468, a lead 526, the lead 518, the contacts 46Sb 
of relay 468 and the lead 519. 

Current is supplied to energize the solenoid 4.48 
through the main power lead 463, contacts 447a of switch 
447, a lead 528, the normally open contacts 510a of relay 
510, a lead 529, the normally open contacts 468a of the 
relay 468, a lead 530, the normally closed contacts 511 b 
of relay 511 (which remains deenergized during normal 
operation of the machine, as explained hereinafter), a 
lead 531, the coil of solenoid 448 and a lead 538a. Mean 
while relay 510 is energized to close its contacts 510a 
and 510b by a circuit including a power lead 532, the 
coil of relay 510, the normally closed contacts 533 of a 
mercury Switch 534 (which is also shown in Figure 12), 
a lead 535, the normally open contacts 468d of relay 468 
and a lead 536. 
While a drum is being filled, the net weight of liquid 

is continuously indicated by the net hand 149 which 
meanwhile is rotating clockwise. When the net hand 
149 of scale 460 strikes the first contact finger 458 (i.e., 
when a predetermined weight of liquid has been delivered 
which is short of the final quantity to be delivered), it 
closes a circuit which includes a lead 545, the hand 149, 
the finger 458, a lead 546, the coil of electronic relay 
513 and a power lead 547. This results in energizing the 4; 
electronic relay 513 which causes its normally closed 
contacts 513a to open. Hence the relay 461 is de-ener 
gized. This results in opening of the normally open con 
tacts 46ia and b and closing of the normally closed con 
tacts 461c of the relay 461. 
The opening of contacts 461a de-energizes the solenoid 

449 of valve 451. Hence, as explained hereinabove, the 
lance 141 is partially closed to assume its “trim” position 
which is illustrated in Figure 24. The closing of con 
tacts 461c results in closing of the circuit of a magnet 
548, Such circuit including a power lead 549, a branch 
549a, the coil of the magnet 548, a lead 550, the contacts 
461c and a lead 551. The energizing of magnet 548 
causes it to retract the first contact finger 458 within 
the slot 459, hence permits the hand 149 to proceed. 
When the hand 149 strikes the second contact finger 467, 
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i. e., when the final predetermined weight of liquid has 
been delivered to a drum, the electronic relay 514 is en 
ergized through a circuit which includes the lead 545, the 
hand 149, the finger 467, a lead 552, the coil cf relay 
514 and a power lead 553. 
The energizing of electronic relay 514 results in 

opening of its normally closed contacts 514a which in 
turn results in de-energizing the relay 468. This results 
in opening of the normally open contacts 468a, b and d 
and closing of the normally closed contacts 468c of the 
relay 468. The opening of contacts 468a de-energizes 
the solenoid 448 of valve 450, hence causes complete 
closing of the lance and lifting thereof from the drum 
in the manner explained hereinabove, Closing of the con 
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tacts 468c energizes a magnet 554 by means of a circuit 
including the power lead 549, a branch 549b, the coil 
of magnet 554, a lead 555, the contacts 468c and a lead 
556. The energizing of the magnet 554 results in re 
tracting the second contact finger 467 within the slot 
459 to allow the net hand 49 to register the true net 
weight on the scale 460. Meanwhile a holding circuit 
including leads 535a and 535b and the contacts 550b 
maintains relay S10 in energized condition. 
When the hand 149 returns to zero, it unlatches the 

Scale mechanism in the manner described hereinabove, 
i. e., by contact of the finger 196 with the latch lever 
177. Referring to Figure 12, it will be seen that the 
left-hand end of the outer yoke 161 has a permanent 
magnet 565 adjustably fixed thereto, as by means of a 
Screw 566. The magnet 565 is in registry with the 
nercury switch 534 referred to hereinabove. The switch 
534 is of known construction and operation, and it em 
bodies the contacts 533 shown in Figure 27. The con 
tacts 533 are of the normally closed type, but when the 
magnet 565 is brought close to the switch 534, as shown 
in Figure 16, it opens these contacts. 
The magnet 565 is brought close to the switch 434 

when the net hand 49 returns to its zero position and 
unlatches the outer yoke ió1. Therefore, return of the 
net hand 49 to its zero position results in the opening 
of contacts 533 of Switch 534. Referring again to Figure 
27, it will be seen that this results in de-energizing the 
relay 5:0 which, in turn, results in opening of its normally 
open contacts 510a and b and closing of its normally 
closed contacts 510c. The opening of the contacts 510a 
cuts of the main power supply to solenoids 448 and 449. 
These solenoids were de-energized at a previous stage 
of the cycle of operation, as explained hereinabove. The 
purpose of this additional operation will be apparent 
from the explanation hereinafter. 
The closing of contacts 510c re-energizes the relay 461 

but through a different circuit which comprises the power 
lead 515, branch 515a, the contacts 513a of electronic 
relay 513, the lead 516, the coil of relay 461, the lead 
57, a lead 568, the contacts 510c of relay 510 and a 
lead 569. 
The energizing of relay 461 closes its normally open 

contacts 46a and b and opens its normally closed con 
tacts 46ic. The closing of contacts 461b re-energizes the 
relay 468. The closing of contacts 461a places the circuit 
of the solenoid 449 of valve 451 in condition to energize 
that solenoid when the contacts 533 of Switch 534 and 
the contacts 447a of switch 447 are again closed. The 
opening of contacts 46ic of relay 461 de-energizes the 
magnet 548, thereby allowing the first contact finger 458 
to come up again and protrude through the slot 459. 
As explained hereinabove, after a drum has been com 

pletely filled the lance is lifted from the drum. As a 
consequence the bracket 445 is removed from contact 
with the arm 446 of switch 447 (see Figure 19). With 
reference to the circuit diagram in Figure 27, this means 
that the contacts 447a of the main power switch 447 
are opened and the contacts 447b thereof are closed. 
The energizing of relay 468 in the manner described 

above, closes its normally open contacts 468a, b and d 
and opens its normally closed contacts 468c. The closing 
of contacts 468a places the circuit of solenoid 448 of 
valve 450 in condition to energize that solenoid when 
the contacts 447a of switch 447 are again closed and 
when the relay 50 is again energized and its contacts 
50a are closed. The opening of contacts 468c of relay 
468 de-energizes the magnet 554 to allow the second 
contact finger $57 to come out again and protrude through 
the slot 459. The closing of contacts 468d of relay 468 
places the circuit of relay 510 in condition to close when 
the contacts 533 of mercury switch 534 are again closed. 
As explained above, when the scale mechanism is 

reset or re-cocked by a pressure pulse to the cylinder 
188, the magnet 565 moves away from the mercury 
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switch 534, hence its contacts 533 are again free to 
close. This operation occurs during the return stroke of 
the carriage 82 and it is timed to allow the drum which 
has just been deposited on the scale platform 40 to 
come to rest, and to allow the gross hand 146 to fare 
the empty drum. As explained hereinabove, the scale 
mechanism is re-cocked by the action of cam 40 on 
the rod 416 of valve 4:1. The distance which the carriage 
82 (which supports the cam 410) must travel before 
the action occurs is such that the necessary time lag 
is provided. As explained hereinabove, the pressure pulse 
to cylinder 188 also has the effect of pivoting the drip 
pan cylinder to the left, as viewed in Figure 1, so as to 
clear the lance 141; and it also has the effect of relieving 
pressure in the lance lifting cylinder 204, hence lowering 
the lance through the bung hole of the drum at the filling 
station. When the lance descends, the contacts 447a of 
switch 447 are again closed. This energizes the solenoids 
4.48 and 449 and completes a cycle of the automatic 
operation of the electrical control system. 

In addition to the automatic electrical control means 
described hereinabove with reference to Figure 27, a 
manual electrical control means is also provided. This 
manual control means is for the purpose of inspecting 
and for draining the lance 4. It includes a normally 
closed manual switch 590 and a normally open push 
button switch 591 having two pairs of contacts 592 and 
593. Current is supplied to the manual circuit through 
the main power lead 463, the contacts 447b of switch 
447 (which are closed when the lance is in the up posi 
tion), a lead 594, normally closed contacts 512a of 
relay 52 and a lead 596. As the push button switch 
593 is closed and is held closed, the relay 511 will be 
energized through the contacts 592, a lead 597 and the 
switch 590, the coil of the relay 51 and a lead 598. 
The energizing of relay 511 closes its normally open 
contacts 51a and c and opens its normally closed con 
tacts 511b. Current reaches the Solenoid 448 of valve 
450 through a lead 605, the closed contacts 511c, a lead 
606 and the lead 531. As long as the switch 59 is held 
in closed position, current will also reach the solenoid 
449 of valve 451 through a lead 607, the closed contacts 
593 of Switch 59 and a lead 608. 
As long as both solenoids 448 and 449 are maintained 

in the energized condition, the lance 14 will of course 
remain in its fully open position. If it is desired to 
place the lance in its trim position, the switch 591 is 
released, thereby opening the circuit of the solenoid 449 
and de-energizing that solenoid. In the meantime, the 
solenoid 448 of valve 450 will remain energized through 
a holding circuit as follows: Current flows through a 
lead 60, the closed contacts 51a of relay 511, thence 
through a lead 61 to the lead 597, thence through the 
coil of relay 51 to lead 598. This constitutes a holding 
circuit to maintain the relay 511 in energized condition, 
thereby maintaining its contacts 5; c in closed position 
and allowing current to flow from the lead 597 to the 
lead 605, thence through the closed contacts 511c and 
the lead 606 to the lead 531, thence to the solenoid 448. 
With the solenoid 449 thus de-energized and the sole 

noid 448 energized, the lance 141 will necessarily move 
to its trim position. When it is desired to close the 
lance altogether, the switch 590 is momentarily opened, 
which de-energizes the solenoid 448. 

Since it is not desirable to carry out the manual opera 
tions if liquid is being pumped to the lance, an additional 
safety feature is provided. Thus the contacts 512a of 
relay 512, through which the manual circuit obtains its 
current, are normally closed. They are, however, opened 
when the relay 52 is energized. The relay 5i 2 is con 
nected through leads 612 and 613 to the circuit of the 
filling motor (not shown) which is employed for pumping 
liquid to the lance. Hence the manual circuit is not 
operable unless the filling motor is off. An additional 
feature consists of pilot lights shown at 615 and 617. 
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These pilot lights indicate that the solenoids 448 and 449, 
respectively, are energized. Yet another feature resides 
in the fact that, for this manual control to be operable, 
the lance 141 must be in its up position. Thus, power 
for the manual circuit must come through the contacts 
447b of switch 447, and these contacts are closed only 
when the lance is up. 
The control circuit of Figure 27 has still further safety 

features. Thus, should the electric power for the con 
trol circuit fail, solenoids 448 and 449 will be de-energized, 
hence will close and raise the lance. If the net hand 149 
should fail to return to zero after a filled drum has been 
removed from the scale platform 140, the scale mechanism 
will remain in the cocked condition shown in Figure 12; 
hence the next drum cannot be filled. If the net hand 
i49 becomes disengaged from the gross hand 46 during 
the filling operation, the lance will close and will be raised 
from the drum. Yet another safety feature resides in a 
pressure switch. 620 which is shown in Figure 26 as being 
connected by a line 305a to the line 305 which is supplied 
with hydraulic pressure by the pump 303. The pressure 
switch 620 connects leads 621 and 622 which form part 
of the circuit of the filling motor (not shown). As long 
as pressure exists in line 305 (i. e., as long as pump 303 
is operating), the switch 620 remains closed, but should 
the pump 303 stop, switch 620 will open, hence the filling 
motor will stop. Inasmuch as it is the pump 303 which 
supplies pressure for closing the lance 145, and should 
the necessary closing pressure from pump 303 fail, the 
filling motor and pump will be stopped. 

It will be apparent that the machine of the present in 
vention as described hereinabove and as illustrated in the 
accompanying drawings, possesses a number of advanta 
geous features. Thus it is automatic in its operation; it 
automatically feeds drums or barrels with their bung 
holes in random location to a bung locating station; it 
orients the bung holes automatically; and it feeds the 
oriented drums automatically to a filling station, mean 
while keeping the drums in their oriented positions such 
that the bung hole of each drum is brought into precise 
registry with a filling mechanism. Also, each drum is 
automatically tared and is then automatically filled to a 
predetermined net weight. In this filling operation a con 
dition of rapid flow is maintained during the greater part 
of the filling cycle and the flow is then automatically 
throttled. Meanwhile the conditions of filling (the slot 
ted tube, the inter-acting jets and the submerged filling 
close to the bottom of the drum) minimize foaming and 
reaction against the weighing mechanism. Finally, each 
filled drum is automatically pushed clear of the filling 
Station to make way for the next drum. A control sys 
tem is provided for synchronizing the various mechanical 
operations, and such system includes safety features 
which allow progress of drums through the machine and 
certain other operations only if proper conditions exist. 
The machine, including the mechanical, hydraulic, pneu 
matic and electrical elements thereof, functions at high 
Speed; it is capable of lengthy runs without shutdown for 
repairs; and it fills drums within close tolerances. By ad 
justment of the fingers 458 and 467 within the slot 459 of 
scale 460 (see Figure 26), the machine can be adjusted 
for different filling conditions; e.g., for drums of a dif 
ferent capacity and for products of different density. 
Numerous refinements are incorporated in the machine 
which add to its dependability; e. g., the provision of a 
low roller at 20a (see Figure 11), the provision of raised 
rollers at 35a (see Figure 2); and the provision of a 
drip pan at 242 to catch drippings from the lance. 

It will be apparent that the machine of the present in 
vention, and certain elements thereof, have applications 
apart from the drum filling operation described herein 
above wherein empty drums are automatically oriented, 
tared and filled to a predetermined net weight. Among 
Such applications there may be mentioned the following: 



2,798,859 
25 

in certain instances it is necessary to fill drums to a 
predetermined gross weight, i. e., weight of the empty 
drum plus the weight of liquil. Thus, drums of uniform 
Weight may be supplied, in which event it is not necessary 
to tare the drums. Or a customer may order drums 
filled to a predetermined gross weight regardless of varia 
tions in the empty weight of the drums. In such a case, 
an ordinary weighing mechanism or scale will be em 
ployed without the taring and net weighing apparatus 
illustrated in Figures 12 to 17. Such scale may be pro 
vided with a retractable pin or its equivalent to contact 
the single hand of the scale to provide a signal for ter 
minating the filling operation when a predetermined 
gross weight is registered. Preferably, of course, a pair 
of such fingers, such as those shown at 458 and 467 in 
Figure 26, will be employed to provide full flow and 
throttled flow operation as described hereinabove. 
Another example of an application of the mechanisms 

herein set forth is the use of the locating mechanism shown 
at 12. This operation may be employed generally to 
locate or orient vessels having bung holes or the like, and 
it is not essential that the bung holes be located in the top 
of an upright drum. By suitable transposition of elements 
side bung holes may be located, and by employing a 
counterweighted locating finger, bottom bung holes may 
be located, e.g., to orient drums which are up-ended, to 
register them with a nozzle for a cleaning operation. 
The filling mechanism may be employed generally to 

fill vessels. Thus the retractable lance, its slotted, con 
verging outlets and the step-wise filling operation (full 
flow followed by throttled flow) can be employed with 
advantage in many different types of filling operation. 
We claim: . . . 

1. In a drum orienting device of the type wherein 
drums having end bung holes are received and supported 
in sequence at a drum supporting position and each drum 
is caused to spin about its longitudinal axis and wherein 
a bung hole sensing element is meanwhile maintained in 
operative relation to the bung end of the drum to sense 
the presence of the bung hole when located at a prede 
termined position, the improvement which comprises first 
and second drum confining means at the entry and exit 
sides of said drum supporting position, respectively, and 
a control system and operating means whereby the device 
undergoes a cycle of operation in which the first drum 
confining means is operated to admit a drum, then both 
drum confining means are maintained in closed position 
to confine such drum, the confined drum is caused to 
spin and to continue spinning until the sensing element 
senses the location of the bung hole, the spinning of the 
drum then ceases and the second confining means is 
opened for exit of the oriented drum. 

2. An orienting machine of the character described 
comprising a support for supporting a drum at an orient 
ing station in upright position with the bung end of the 
drum uppermost, rotating means for rotating such drum 
at said station about its vertical axis, locator means 
mounted to ride the upper, bung end of the rotating drum, 
said locator means comprising a locating finger adapted 
to drop into the bung hole of the drum, driving means for 
driving said rotating means and control means to inter 
rupt operation of said driving means when said locat 
ing finger drops into the bung hole. 

3. An orienting machine of the character described 
comprising a support at an orienting station for support 
ing a drum having a bung hole with the drum in upright 
position and its bung end uppermost, rotating means for 
rotating such drum at said station about its vertical axis, 
locator means mounted to ride the upper bung end of 
said drum while the same is rotated, said locator means 
comprising a locating finger pivotally mounted to drag 
on the bung end of the rotating drum and to drop into 
the bung hole, driving means for driving said rotating 
means and control means to interrupt operation of said 

10 

15 

30 

40 

50 

- r ) 

60 

65 

70 

75 

26 
driving means when said locating finger drops into said 
bung hole. 

4. An orienting machine of the character described 
comprising a support for supporting a drum at an orient 
ing station in upright position and with the bung end of the 
drum uppermost, rotating means including friction rollers 
for engaging the sides of Such drum and rotating the 
same about its vertical axis, fluid pressure operated means 
for rotating said rollers, a valve for controlling delivery 
of pressure to said fluid pressure operated means, a locat 
ing finger pivotally mounted to ride the upper bung end 
of the rotating drum and to drop into the bung hole when 
the same is rotated to a position of registry with such 
finger, and cam means actuated by movement of said lo 
cating finger to maintain said valve in open position 
while the drum is rotating but to close said valve when 
said finger drops into the bung hole. 

5. A bung locator for drums and the like comprising 
a drum Support at a locating station for supporting a 
drum in upright position with its bung end uppermost, 
drum rotating means for rotating a drum at said station 
about its longitudinal axis, a carriage mounted for pivotal 
movement opposite the bung end of such drum and about 
an axis transverse to Such longitudinal axis, a bung locat 
ing finger pivotally mounted on said carriage for swinging 
in a plane transverse to said longitudinal axis and to 
allow the finger to ride the bung end of the rotating drum 
and to drop into a bung hole when brought into registry 
therewith, and control means actuated by said finger to 
interrupt operation of the drum rotating means when 
said finger drops into a bung hole. 

6. An orienting machine for orienting the bung holes 
of drums comprising a drum support defining an orient 
ing station, gate means for enclosing and confining the 
drum at said station, frictional rollers carried with said 
gate means to contact the side walls of the drum at the 
locating station when the gate means is closed, at least 
one of said friction rollers being yieldably connected to 
said gate means to exert a resilient pressure on the drum, 
and means for driving at least one of the said rollers to 
rotate said drum. 

7. An orienting machine for orienting the bung holes 
of drums comprising a drum support defining an orient 
ing station, gate means for enclosing and confining a 
drum at Said station, frictional rollers carried with said 
gates to contact the side walls of the drum at the locating 
station when the gate means is closed, at least one of said 
friction rollers being yieldably connected to said gate 
means to exert a resilient pressure on the drum, means 
for driving at least one of the said rollers to rotate said 
drum, a bung locator so mounted as to ride the bung end 
of the rotating drum and to enter the bung hole when 
the same is rotated into registry therewith, and means 
operatively connecting said bung locator with the drive 
for said rollers whereby operation of said drive is termi 
nated when said locator enters a bung hole, 

8. A bung locating device adapted to locate a drum 
or the like with its bung hole in a predetermined position 
at a locating station and to shift the drum to a filling 
station with its bung hole in such position, said device 
comprising: a drum support at Such locating station; 
means for rotating the drum at such station about its 
longitudinal axis; locating means comprising a carriage, 
means mounting the carriage for pivotal movement to 
and from the bung end of the drum and for reciprocating 
movement between said locating and filling stations; said 
locating means also comprising a locating finger mounted 
on said carriage for pivotal movement to rest on the bung 
end of the rotating drum and to drop by gravity into the 
bung hole when the drum is rotated to a position of 
registry with such finger. 

9. An orienting device of the character described com 
prising rotating means at a locating station for rotating 
a vessel having an orifice, locating means including a 
frame mounted for pivotal movement to and from a 
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vessel at such station and for linear, reciprocating move 
ment including a forward stroke from such locating-sta 
tion to a filling station and a corresponding return stroke, 
a locating finger pivotally mounted on said frame for 
riding the cover or wall of such vessel and for dropping 
into such orifice when the vessel is rotated into registry 
with such finger, a lever mounted for pivotal movement 
to first lift said finger from such orifice and then lift said 
frame, shifting means for imparting linear movement 
to said frame, pivoting means for imparting pivotal move 
ment to said lever, and control means operable auto 
matically to effect the following sequence of operations: 
operate said rotating means, terminate such operation 

10 

when an orifice has been located by said finger, operate 
said shifting means to accomplish a forward stroke of 
the frame, operate said pivoting means to retract the 
finger from such orifice and to raise the frame, operate 
said shifting means to accomplish the return stroke there 
of, and operate said pivoting means to restore the frame 
and finger to operative relation with the next vessel. 

10. A bung locating machine comprising: a drum sup 
port defining a locating station, roller means for contact 
ing the sides of a drum at said station, and a motor for 

20 

driving said roller means to rotate the drum about its 
longitudinal axis; locating means comprising a carriage 
and a locating finger pivotally mounted on the carriage 
to ride the bung end of the rotating drum and to drop 
by gravity into the bung hole when the drum is rotated 
to a position of registry with the finger, means mounting 
the carriage to rock the same toward and away from 
the bung end of the drum, and carriage rocking means 
for so rocking the carriage; means mounting the carriage 
for linear movement including a forward stroke from the 
locating station to a filling station and a corresponding 
return stroke, and carriage shifting means for imparting 
such linear movement; and control means comprising a 
cam actuated valve associated with said finger to terminate 
operation of said motor and to initiate operation of the 
carriage shifting means to effect a forward stroke when the 
finger drops into a bung hole, reversing means for operat 
ing the carriage rocking means at the end of the forward 
stroke to rock the carriage away from the drum and for 
operating the carriage shifting means to effect the return 
stroke of the carriage, means for operating the carriage 
rocking means at the end of the return stroke to rock 
the carriage and finger toward a drum and into operative 
relation thereto, and means for initiating operation of 
said motor. - 

11. A bung locating device for drums and the like which 
comprises a drum support at a locating station, conveyor 
means for conveying drums in sequence to said station 
and forwardly from said station, drum rotating means for 
rotating a drum at said station about its longitudinal axis, 
a frame mounted for pivotal movement about an axis 
transverse to said longitudinal axis and to the direction 
of movement of the drum on said conveyor means, said 
frame being also mounted for reciprocating, linear move 
ment longitudinally of said conveyor means, frame operat 
ing means for pivoting the frame and for moving it lon 
gitudinally forwardly from and rearwardly to said locat 
ing station, and drum locating means comprising a finger 
pivotally mounted on said frame for swinging about an 
axis transverse to the longitudinal axis of the drum and 
adapted to ride the bung end of the rotating drum and to 
drop into a bung hole when brought into registry there 
with; said device also comprising control means opera 
tively connecting said finger with the drum rotating means 
to terminate operation thereof when the finger drops into 
a bung hole, and control means operatively connecting 
said finger with the frame operating means to move the 
frame forwardly, then pivot the finger and frame free of 
the oriented drum, then move the frame rearwardly and 
restore it and the finger to operative relation to the next 
drum. 
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12. A drum orienting machine comprising a drum Sup 

port defining a locating station, said support comprising 
a plurality of parallel drum supporting rollers including 
a centrally located roller having its upper surface spaced 
above the upper surface of rollers on either side thereof, 
positively driven drum conveyor means for feeding drums 
to said locating station, means for operating said conveyor 
means intermittently, gate means for enclosing and con 
fining a drum at said station, said gate means comprising 
an entry gate and an exit gate mounted for pivotal move 
ment about spaced, parallel axes between open and closed 
positions, drum rotating roller means associated with said 
gates to open and close therewith and adapted, when 
closed, to engage the sides of the drum, said drum rotat 
ing roller means comprising at least one roller which is 
resiliently connected to its gate to exert a resilient pres 
sure on the sides of the drum, roller driving means for 
positively driving at least one of said drum rotating rollers 
to rotate a drum, a frame pivotally and slidably mounted 
for pivoting about an axis transverse to the longitudinal 
axis of the machine and to the longitudinal axis of a drum 
at said locating station, and for forward and return strokes 
to and from the locating station; frame operating means 
for pivoting and sliding the frame, a guide roller carried 
by said frame and adapted to roll on the chime of a drum 
at the locating station, a finger pivotally mounted on said 
frame to ride the bung end of a rotating drum and to 
drop into a bung hole when brought into registry there 
with, control means operatively connecting said finger with 
said roller driving means to interrupt operation thereof 
when the finger drops into a bung hole and to actuate 
operation of the frame operating means to first slide the 
frame forwardly from the locating station to remove an 
oriented drum therefrom, then pivot the frame to raise it 
and to free said locating finger from the bung hole, then 
effect the return stroke of the frame and pivot the same 
to bring the frame and finger into operative relation to 
the next drum. . . . . 

13. A drum filling machine comprising conveyor means 
for supporting drums in sequence at a bung locating sta 
tion, for transporting the same to a filling station and 
for supporting the drum at said filling station; bung locat 
ing means for rotating a drum at said locating station 
until the bung hole thereof has been located at a prede 
termined position; drum shifting means for moving the 
oriented drum from the locating station to the filling 
station; means for filling the drum at said filling station 
with a predetermined quantity of material; control means 
operable to initiate operation of the bung locating means 
and to stop the same when a bung hole has been located 
at said predetermined position, then to actuate said shift 
ing means to move the drum to said filling station, and 
then to operate the filling means to fill the drum with a 
predetermined quantity of material. 

14. A drum orienting and filling machine comprising 
a drum support at a drum orienting station adapted to 
support a drum in upright position with its bung end up 
permost, drum locating means including a locating finger 
and means supporting said finger for riding the bung end 
of a drum at said station and for entering the bung hole 
when brought into a position of registry therewith, and 
drum rotating means for rotating a drum at Said orienting 
station to such position of registry; said machine also com 
prising a filling lance Supported in vertical position at a 
filling station located at a fixed position to enter an 
oriented drum through its bung hole, and means for lower 
ing such lance into the bung hole of an oriented drum 
and for lifting it from the drum at the conclusion of a 
filling operation. 15. A drum orienting and filling machine comprising 
a drum locating station including a drum Support, drum 
rotating means, a locating finger and means mounting 



s 

2,793,659 
29 

Such finger to ride the bung end of a rotating drum 
and to drop into the bung hole when the drum is rotated 
into registry with the finger, said mounting means being 
such as to permit Swinging of the finger toward and from 
such bung end and to permit linear movement includ 
ing a forward stroke from Said locating station to a 
filling station and a corresponding return stroke; said 
machine also comprising a filling lance at a filling sta 
tion, a valve for opening and closing the same, and 
means mounting the lance to lower the same into an 
oriented drum at said station through its bung hole, and 
to lift the same from the drum at the conclusion of a 
filling operation; Said machine also comprising means 
for operating said drum rotating means, mounting means 
and lance to carry out the following cycle of operation: 
rotate a drum at the locating station, terminate such ro 
tation when said finger has entered the bung hole of the 
drum, effect a forward stroke of the finger, Swing the 
finger free of the oriented drum, effect a return stroke of 
the finger and swing it into operative relation with the 
next drum, lower the lance through the bung hole of the 
oriented drum, open said valve, and raise the lance at the 
conclusion of the filling operation. 

16. A method of orienting and handling vessels such 
as drums, barrels and the like, each having a top cover 
with a bung hole therein, which comprises delivering 
such vessels in sequence to a bung locating station in 
upright position with their top covers uppermost and 
with their bung holes in random position, bringing a 
locating finger into operative relation to the top cover 
of each vessel at said station at a fixed point lying on a 
circle having the longitudinal axis of the vessel as its 
center and a radius approximately equal to the distance 
of the bung hole from such axis, producing and continu 
ing rotation of the vessel until the locating finger is 
brought into registry with and enters the bung hole of 
the vessel, then terminating such rotation and shifting 
the oriented vessel to a filling station, meanwhile main 
taining the locating finger in the bung hole to maintain 
the vessel in its oriented position, then removing the 
finger from the bung hole and restoring it to the locat 
ing station for orienting another vessel. 

17. A method of filling vessels such as drums, barrels 
and the like each having a top cover with a bung hole 
therein, which comprises: providing a locating finger at 
a locating station adapted to enter the bung hole of Such 
a vessel; providing a filling lance at a filling station adapt 
ed to enter such bung hole; orienting such vessels at Said 
locating station by delivering the vessels in sequence 
thereto in upright position, with their top covers upper 
most and with their bung holes in random position, bring 
ing said finger into operative relation to the top cover of 
each vessel at the locating station at a fixed point lying 
on a circle having the longitudinal axis of the vessel as 
its center and having a radius approximately equal to 
the distance of the bung hole from such axis, and pro 
ducing and maintaining rotation of the vessel about such 
axis until said finger is in registry with the bung hole 
and has entered the same; then shifting the oriented ves 
sel to said filling station, meanwhile employing the locat 
ing finger to prevent rotation of the vessel, and then 
restoring such finger to its operative position at the locat 
ing station; and lowering said lance through the bung 
hole of each vessel at the filling station, delivering liquid 
to the vessel through such lance, and withdrawing the 
lance from the vessel when the desired quantity of liquid 
has been delivered to the vessel. 

18. In an automatic orienting mechanism of the char 
acter described, comprising means for automatically ro 
tating a vessel at an orienting station, said vessel having 
an orifice such as a bung hole, until such orifice has been 
rotated to a predetermined position, the improvement 
which comprises a finger supported to automatically enter 
such orifice when the orifice has been rotated to said 
predetermined position, means actuated by Such move 
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ment of the finger to automatically terminate rotation, 
means actuated by such movement of the finger to auto 
matically shift the oriented drum to a second station 
while the finger remains in said orifice to maintain the 
vessel in its oriented position, and means for automatical 
ly retracting said finger from said orifice when the vessel 
has reached said second station and for automatically 
restoring the finger to said orienting station in operative 
relation to the next vessel. 

19. A drum orienting and shifting device comprising 
a drum Support at an orienting station, means for rotat 
ing a drum Supported at said station, sensing means acting 
on the rotating drum to sense the location of a bung hole 
formed in a surface of a drum, means for shifting the 
drum from the orienting station to a second station and 
for maintaining the relative position of the bung hole 
while being shifted, and a control circuit actuated by 
said sensing means when the latter senses the location of 
a bung hole, said control circuit being operable when 
so actuated to terminate rotation of the drum and to 
effect the shifting operation. 

20. A drum orienting device comprising a drum sup 
port at an orienting station, means for rotating a drum 
supported at said station, a locating member supported 
to ride a surface of the rotating drum and adapted to 
enter a bung hole in such surface when such bung hole 
is rotated to a position of registry with the locating mem 
ber, means for shifting the drum from the orienting sta 
tion to a second station and for maintaining the relative 
position of the bung hole while being shifted and a con 
trol circuit actuated by said locating member when the 
latter enters a bung hole, said control circuit being op 
erable when so actuated to terminate rotation of the drum 
and to effect the shifting operation. 

21. A drum orienting device comprising a drum sup 
port at an orienting station for supporting a drum in up 
right position with its upper, bung end in a horizontal 
plane, means for rotating a drum so supported at said 
Station about its vertical, longitudinal axis, a locating 
member in the form of a finger riding the upper surface 
of the drum to describe a circle on the surface of the 
rotating drum intersecting such bung hole, said finger be 
ing pivoted and being capable of dropping into said bung 
hole when the latter is rotated to a position of registry 
with the finger, means for shifting the drum from the 
orienting station to a second station and for clamping 
the drum and maintaining its bung hole in oriented posi 
tion during the shifting operation and a control circuit 
actuated by said finger when the latter drops into a bung 
hole, said control circuit being operable when so actuated 
to terminate rotation of the drum and to effect the shift ing operation. 
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