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This invention relates to drum making ma 
chines and especially to machines of this type 
in which automatic Operation takes the place of 
the manual Operation required in the present 
machines. 
In various industries there is a demand for 

drums having metal bodies and bottoms and ca 
pable of being closed for shipment by the simple 
expediency of inserting a more or less temporary 
closure in the open end of each drum. In the 
petroleum industry, for example, drums of this 
type are used for the shipment of asphalt and 
they are sealed after filling by inserting tem 
porary wooden heads in the open ends of the 
drums. Obviously, the temporary heads must be 
held securely in position during shipment and at 
the same time be easily removed when it is de 
Sired to remove the contents of the drums. 
Heretofore the machines for making such drums 
have necessitated many manual operations there 
by resulting in a costly product. 
Accordingly, an object of the present inven 

tion is to provide a drum making machine of 
improved design and one which, to a large ex 
tent, operates automatically thereby providing an 
economical machine for making such drums. 
Another object of the invention is to auto 

matically roll a cylindrical body and bottom plate 
together to form an open top drum and at the 
Same time form the top end of the drum in such 
a manner that after filling, the drum call be 
closed by applying a temporary or removable 
Cove. 
The present invention contemplates the use of 

preformed bottoms and preformed body portions. 
In accordance with the present invention these 

and other objects are attained by a machine 
equipped with a drum holder which is adapted 
and arranged to engage the preformed body por 
tion to hold the latter in position during the 
application of the bottom plate and while the 
top end is being bent to accommodate the tem 
porary cover. A Swing carriage on which the 
preformed bottom plate is placed by hand, or 
otherwise, is adapted and arranged to be swung 
into position adjacent the bottom end of the 
drum. A plurality of bending and forming roll 
ers are provided for joining the bottom plate 
to the bottom end of the drum and for bending 
the top end of the drum to permit a temporary 
cover to be held thereon. The operations of 
the swing carriage and the bending and forming 
rollers are timed and Synchronized by the use of 
a series of coordinated cams which are assem 
bled on a can block and one figure of the accom 

1933, Serial No. 661,552 
(C. 113-23) 
panying drawings, presently to be described, is 
devoted to a polar coordinate diagram which ill 
lustrates the Succession, duration, stroke and 
character of every operation of the machine in 
turning out one finished drum, 

In the drawings which form a part of this 
application there is illustrated a preferred em 
bodiment of the invention, and 

Fig. 1 is a view in Side elevation of the ma 
chine. 

Fig. 2 is a view in side elevation of the opposite 
side of the machine from Fig. 1. 

Figs. 3, 4, 5, 6, 8, 9, 10, 11 and 12 are views 
in vertical section taken on the lines 3-3, 4-4, 
5-5, 6-6, 8-8, 9-9, 0-0, -f and 2-2, 
respectively of Fig. 1. 

Fig. 7 is a view of a vertical section taken on 
line - of Fig. 8. 

Fig. 13 is a view of a horizontal section taken 
On the line 3-3 of Fig. 1. 

Figs. 14, 15 and 16 are enlarged detail views 
of regulating mechanism. 

Fig. 1 is a longitudinal sectional view of a 
preformed cylinder. 

Fig. 18 is a transverse sectional view of a pre 
formed cylinder. 

Fig. 19 is a front and sectional view of a pre 
formed bottom. 

Fig. 20 is a schematic view showing the posi 
tion of the rollers during the flange forming 
Operation, 

Fig. 21 is a Schematic view to illustrate the 
travel of the Swing carriage when placing a pre 
formed bottom adjacent the flange on the bottom 
Of the drum. 

Fig. 22 is a view showing the joint between the 
preformed bottom and flange on the cylindrical 
body and the roller for rolling this joint. 

Fig. 22A is a view showing the joint illustrated 
in Fig. 22 after being rolled. 

Fig. 23 is a view showing the rolled joint be 
tween the preformed bottom and the flange and 
the roller for flattening this joint. 

Fig. 23A is a view of the flattened joint after 
rolling. 

Fig. 24 is a view showing the top of the drum 
and the rolls for bending the top. 

Fig. 24A is a view of the bent top. 
Fig. 25 is a view showing the bent top of the 

drum, and the rolls for rolling the bent top. 
Fig. 25A is a view of the bent top after rolling. 
Fig. 26 is a view of the finished drum. 
Fig. 27 is the polar coordinate diagram men 

tioned heretofore. 
As shown in Figs. I and 2, the frame of the 
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2 
machine comprises an end plate 0 and three 
Supporting rings , 2 and 3. The end plate 
0 and the adjacent ring f are braced in spaced 

relation by the cross beams 4 and 5, the outer 
ends of which are flared to form supports for 
the end plate (). The central rings and 2 
are secured to opposite ends of a central support 
6 and are braced in spaced relation at the top 
by a cross beam T. The rings 2 and 3 are 
braced in spaced relation by the cross beams 8, 
9 and 20. The Outer end of the lower cross 
beams 8 and 9 flare outwardly to form supports 
for the ring f3. 
A main shaft 2 for driving the machine ex 

tends through a Suitable Opening in the top of 
the end plate O and through the centers of the 
rings 1, f2 and 3. One end of the shaft 2 f is 
journaled in a bearing 22 which is Supported by 
an end stanchion 23 and the central portion of 
the shaft is journaled in the bearings 24 and 25 
which are carried by the central Support 6. 
A clutch 26 for driving the shaft 2 is mounted 

thereon intermediate the end bearing 22 and the 
end plate O. The clutch 26 comprises a driving 
member 2 and a driven member 28. The driven 
member 28 is adapted to be forced into frictional 
engagement with the driving member 27 by a 
lever 29, the upper end of which is pivotally con 
nected to a master lever 30. The lower end of 
the lever 29 is pivotally connected to a bracket 
3 which is secured to the end stanchion 23. The 
central portion of the lever 29 is pivotally con 
nected to the driven member 28 of the clutch. 
When the master lever 30 moves to the right, as 
viewed in Fig. 1, the driven member 28 is forced 
into frictional engagement With the driving men 
ber 27. The driving member 27 may be rotated 
by any suitable source of power Such as an elec 
tric motor (not shown) which may be geared 
directly to the driving member or coupled thereto 
by a belt. 
A band brake 32 is mounted on the end of the 

shaft 2 and acts to stop the rotation of the shaft 
when the clutch 26 is disengaged. The band 
brake is operated by the master lever 30 through 
an L-shaped lever 33. The toe of the lever 33 
is secured to the band of the brake and the heel 
is pivotally connected to a bracket 34 which is 
carried by the end bearing 22. The upper end of 
the lever 33 is pivotally connected to One end of 
a rod 35. The rod 35 has a reduced portion Which 
is adapted to slide in a hole in the upper end of 
a bracket 36. The bracket 36 is adjustably con 
nected to the master lever 30 by a Set Screw 3. 
A compression Spring 38, positioned on the re 
duced portion of the rod 35 intermediate the co 
lars 39 and 40, forces the upper end of lever 33 
outwardly, thereby tightening the band on the 
brake when the clutch is disengaged. When the 
master lever 30 is moved to the right, as viewed 
in Fig. 1, the spring is released tnereby loosening 
the band on the brake. A nut 4 which is thread 
ed on the end of the reduced portion Öf rod 35 
prevents the reduced portion from being pulled 
through the hole in bracket 36 when the brake 
is released. 
A drum holder 43 for holding a preformed 

cylindrical body 42 of a drum is mounted on the 
forward end of the main drive shaft 2 and ro 
tates in unison therewith. As shown more clearly 
in Fig. 7, the loading or forward Wall of the drum 
holder comprises two metal rings 44 and 45 which 
are keyed to the shaft 2 and held in Spaced rela 
tion by a collar 46. The outer ring 44 is provided 
with a tapered flange 47 to facilitate loading the 

2,040,785 
preformed cylindrical bodies on the drum holder. 
The rear wall of the drum holder comprises two 
rings 48 and 49 which are keyed to the shaft 2 
and held in spaced relation by a collar 50. The 
inner walls 45 and 48 are braced in spaced rela 
tion by cross beams 5 which also serve as the 
outer frame of the drum holder. A plurality of 
expander segments 52 are positioned between 
the rings 44 and 45 of the front wall at their 
outer peripheries and similar expander segments 
53 are positioned between the rings 48 and 49 of 
the rear wall. The segments 52 and 53 are adapt 
ed and arranged to automatically expand out 
Wardly into frictional engagement with the inner 
Surface of the cylindrical body 42 when the ma 
chine starts and to automatically withdraw from 
the inner surface of the cylindrical body when 
the machine stops. The expansion and contrac 
tion of the segments 52 and 53 is accomplished 
by a lever 54, the upper end of which is pivotally 
connected to the master lever 30. As shorn more 
clearly in Fig. 11, the lever 54 comprises two off 
Set bars 55 and 56. The lower end of the bars 
55 and 56 are pivotally connected to a bracket 
5. Which is carried by the ring f2. The central 
portion of the bars are pivotally connected to 
opposite sides of a collar 58 which is keyed to the 
shaft 2 and adapted and arranged to slide there 
on. The collar 58 is provided with a plurality of 
radial projections 59 having slots therein within 
which the ends of levers 60 are connected. As 
shown in Fig. 7, the levers 60 extend outwardly 
along the shaft through the walls of the holder 
in sliding contact with spacer collars 46 and 50. 
The expander segments 52 are pivotally con 
nected to the levers 60 by bars 6 which extend 
through radial slots in the ring 45, and angularly 
disposed adjustable links 62. In like manner the 
expander Segments 53 are pivotally connected to 
the levers 60 by bars 63 which extend through 
radial slots in the ring 49 and angularly dis 
posed adjustable links 64. Tension springs 65 
are positioned Within the drum holder to facilitate 
the expansion of the expander segments when 
the machine is started. The springs are con 
nected at One end to bolts 66 which are secured 
to the front Wall of the drum holder and at the 
other end to bars 6 which are connected to ad 
jacent levers 60 (Fig. 8). When the lever 54 is 
in the position shown in Figs. 1 and 2, the ex 
pander segments are collapsed. When the lever 
54 is moved by the master lever 30 to the left, 
as viewed in Fig. 2, the levers 60 are forced out 
wardly. As the levers 60 move outwardly they 
release the tension on Springs 65 and tend to 
straighten the angularly disposed links 62 and 
6 and as a result the expander segments are 
forced outWardly into firm frictional engagement 
With the inner Surface of the cylinder 42. The 
intensity of the frictional engagement between 
the expander segments and the cylinder may be 
regulated by regulating the stroke of levers 60, 
by regulating the lengths of the links 62 and 64 
or by regulating both the stroke of the evers and 
the lengths of the links. 
The front part of the drum holder 43 is pro 
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vided with a clutch 66 against which the pre 
formed drum bottoms are placed. The clutch 
66 acts to prevent deformation of the drum bot 
toms during Subsequent crimping and rolling op 
erations. The clutch 66 is resiliently secured to 
the front wall of the drum holder by the bolts 
67, the heads of which are disposed in the holes 
68 in the front face of the clutch. Compression 
Springs 69 are positioned on the bolts 67 inter 
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2,040,785 
mediate the rear face of the clutch and the face 
of the front Wall. The face of the clutch is 
desirably covered with a layer of rubber 70 or 
other suitable material capable of developing high 
friction. 
A bracket 7 f, the shelf of which is tapered 

downwardly, is secured to ring 3 beneath the 
front end of the drum holder to facilitate plac 
ing the drum cylinders 42 on the holder. 
A bar 12, which serves as a stop for the drum 

cylinders 42, is secured to plate 2 by bolts 73. 
The position of the bar may be adjusted on the 
bolts to permit cylinders of different lengths to 
be placed in position on the drum holder. 
As shown more clearly in Figs. 1, 2 and 4, an 

air cylinder 74, which operates the master lever 
30 to start and stop the machine, is mounted on 
the ring 3. The air cylinder is operated by a 
four-Way air cock 75 which is also mounted On 
the ring 3. A pipe 76 leads from One side of the 
air cock to the rear of the cylinder and a similar 
pipe 77 leads to the front of the cylinder, as 
viewed in Fig. 2, Air under pressure is supplied 
to the remaining opposite side, of the air cock T5 
by Suitable pipes (not shown). As shown more 
clearly in Fig. 2, the piston rod 78 of the air cyl 
inder is pivotally connected to the master lever 
30 which operates the band brake 32, the clutch 
26 and the expander segments 52 and 53 of the 
drum holder 43. The piston rod 78 is slidably 
journaled in a bracket 79 which is secured to the 
Cross beam 20. When air under pressure is ad 
mitted to the left of the cylinder, as viewed in 
Fig. 2, the master lever 30 is in the position shown 
and the band brake 32 is operated, the clutch 
26 is disengaged and the expanded segments 52 
and 53 are collapsed. When air under pressure 
is admitted to the right of the cylinder, as viewed 
in Fig. 2, the master lever 30 moves to the left 
thereby releasing the band brake 32, engaging the 
clutch 26 and expanding the expander segments 
52 and 53. 
As shown more clearly in Figs. 4, 14, 15 and 16, 

the four-way air cock 75 is operated by a lever 
80, a handle 8 and a control lever 82. The han 
dle 8 is provided with a hub portion 83 and a re 
duced stud portion 84. The upper end of the con 
trol lever is provided with a relatively narrow slot 
85 and a relatively wide slot 86 which opens from 
the narrow slot. The wide slot 86 permits the 
hub portion 83 of the handle to slide therein while 
the narrow slot 85 permits only the reduced stud 
portion 84 of the handle to slide therein. A com 
pression spring 87 positioned on the reduced stud 
portion 84 acts to snap the hub portion 83 into 
the wide slot 86 when the handle is moved up 
Wardly. To start the machine the handle 8 is 
pulled outwardly until the hub portion 83 is dis 
engaged from the Wide slot 86. The reduced stud 
portion 84 carrying the lever 80 is then pushed 
downwardly through the narrow slot 85 by han 
dle 8 thereby forcing air under pressure from 
the air cock 75 to the rear of the air cylinder 
4 to operate the master lever 30. The lower end 

of the lever 82 is connected to a shaft 49 to au 
tomatically stop the machine after a complete 
cycle of operation. The automatic stopping of 
the machine will be described in detail later. 
As shown in Figs. 1 and 2, a cam block 90 carry 

ing a gear 9 and cams 92-00, inclusive is loose 
ly mounted on the shaft 2 intermediate the end 
plate fo and the ring . The cam block 90 is rol 
tated at a predetermined rate of speed by gears 
06 and 07, shaft 08 and gears 09 and 9. As 

3 
shown by the polar chart, the shaft 2 makes 
forty-two and one-quarter revolutions while the 
can block 90 makes one revolution. It is to be 
understood, however, that satisfactory results 
may be obtained by rotating the shaft at a greater 
or lesser rate of speed with respect to the cam 
block. The shaft foe carrying the gears 107 and 
09 is journaled at one end in a bearing ff0 which 

is supported by the end plate fo, and at the other 
end in a bearing if f which is carried by the 
ring . 

O 

The cams on the cam block engage suitable 
can followers at the rear end of the machine, 
which through a system of levers operate a swing 
carriage and a plurality of forming rollers at the 
front end of the machine in a predetermined 
lane. 
As shown in Figs. 1, 3 and 4, the cam assembly 

92 as it rotates, engages the cam follower or guide 
roller f2. The roller 2 is rotatably mounted 
On One end of a shaft 3, the other end of which 
is secured to the lower end of a slide plate 4. 
The plate 4 is adapted to slide in a suitable slide 
box 5 which is carried by ring f. The cen 
tral portion of the slide plate 4 is pivotally con 
nected to the lower end of a rod 6. The upper 
end of rod 6 is pivotally connected to the rear 
end of a lever arm 7. The central portion of 
lever arm f is balanced on a rocker arm sup 
port 8 which is carried by ring 2. The front 
end of the lever arm 7 (Figs. 1 and 4) is pivot 
ally connected to the upper end of a rod 9. The 
lower end of the rod 9 is pivotally connected to 
the central portion of a slide plate 20. The plate 
20 is adapted to slide in a slide box 2 which 

is carried by the ring 3. The lower end of the 
plate 20 carries a shaft 22 on which a form 
ing roller 23 is rotatably mounted. Tension 
Springs 24 and 25 act to maintain the guide 
roller 2 in contact with the cam assembly 92 
as it rotates. By this arrangement any move 
ment imparted to the guide roller f2, by the cam 
assembly 92, at the rear of the machine, is trans 
mitted in the opposite direction over lever 7 to 
the forming roller 23 at the front of the ma 
chine. 
As shown more clearly in Figs. 1, 2, 4, 5 and 6, 

the cam assembly 93 as it rotates engages a 
guide roller 27. The guide roller 27 is mounted 
On a shaft 28 which is carried at one end of a 
swing lever 29. The other end of the swing 
lever 29 is keyed to the rear end of a shaft 30 
which extends along the machine above the 
main shaft 2. One end of the shaft 30 is 
journaled in a bearing 3 carried by the ring 

and the other end of the shaft is journaled 
in the bearing 32 carried by the ring 3. A 
similar swing lever 33 (Fig. 4) is keyed to shaft 
30 at the front end of the machine. The swing 

lever 33 carries a shaft 34 on which a forming 
roller 35 is rotatably mounted. The ends of 
Swing levers 29 and 33 are weighted by weights 
36, 36 to maintain the guide roller 27 in con 

tact with cam 93. By this arrangement the 
radial movement imparted to guide roller (27 
by the cam assembly 93 in the rear of the ma 
chine is transmitted by shaft 30 to the forming 
roller, 35 in the front of the machine. 

Also as the cam assembly 93 rotates the can 
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assembly 94 which is secured thereto (Fig. 5) 
engages the guide roller 37. 
37 is rotatably secured to the central portion 
of a swing lever 38. The lower end of the ever 
38 is pivotally connected to the fixed cross 

The guide roller 
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beam 5 and the upper end of the lever is pivot 
ally connected to the outer end of a rod 39. 
The inner end of the rod 39 is connected to the 
rear end of the shaft 30. When the can as 
sembly 94 engages the guide roller 37, the shaft 
30, carrying the forming roller 35 at the front 
end thereof, is moved axially inwardly. As Soon 
as the guide roller 37 becomes disengaged from 
the cam assembly 94, it is actuated by the cam 
assembly 95 (Fig. 6). The cam assembly 95 
forces the shaft 30 carrying the forming roller 
35 axially outwardly. 
As shown in Figs. 1, 4, 9 and 13, a guide roller 

40 is actuated by the cam assembly 96 at the 
rear of the machine. The roller 40 is rotatably 
mounted on a shaft f4 which is carried by a 
swing lever 42. The swing lever 42 is pivot 
ally secured by a pin 43 to the end plate 0. 
An adjustable lever 44 connects the Swing lever 
42 to a shaft 45 journaled in bearings 46 and 
47 of a U-shaped lever f48, which is keyed to 

shaft 49. The shaft 49 extends along the lower 
part of the machine and is journaled at one 
end in a bearing 50 carried by the end-plate 10 
and at the other end in a bearing 5 carried by 
the ring 3 at the forward end of the machine 
as viewed in Fig. 1. A spiral gear 52 is keyed 
to the forward end of the shaft 49 and meshes 
with a spiral gear 53 which is keyed to the low 
er end of a shaft 54. The shaft 54 is positioned 
in an angle of approximately 25 to the vertical 
center line in the front of the machine (Fig. 4), 
and is journaled in the bearings 55 and 56, 
which are secured to the ring 3. A swing car 
riage comprising a U-shaped lever 5, which 
carries, a hub 58, is secured to the shaft 54. 
One end of a bearing pin 59 is secured in the 
hub 58. A plate 60, having bearing 6 f, is ro 
tatably mounted on the pin 59. A magneto set 
62 is mounted on the back of the plate 60 to 

render the plate magnetic. 
As the guide roller 40 moves to the right as 

viewed in Fig. S, under the influence of the cam 
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assembly 96, the shaft 49 is rotated clockwise 
by levers 42, 44 and f48. As shaft 49 rotates 
in this direction it rotates the gear S2 which 
in turn rotates the gear 53 and shaft S4 there 
by Swinging the magneto plate GO of the swing 
Carriage against clutch 66 on the face of the 
drum holder. As the guide roller f40 moves to 
the left under the influence of the cam assembly 
96, the shaft 49 is rotated anti-clockwise and 
the Swing carriage is restored to its normal po 
sition. 
The U-shaped lever 57 is adjustably mounted 

. On shaft 54 by set Screws 63 and 64 and since 
shaft 54 is positioned in an angle to the verti 
cal center line, the position of the swing car 
riage may be adjusted radially so that the plate 
60 is swung against the central portion of the 

clutch 66 on the face of the drum holder. 
The bearing pin 59 is adjustably secured in 

the hub 58 by set screws f65 and 66 to permit 
axial adjustment of the plate 60. 
The bearings 55 and 56 in which shaft 54 

rotates and the bearing 6 which rotates on 
bearing pin 59 are desirably provided with ball 
bearingS. 
A stop 167 (Fig. 13) is secured to the ring 3 

against which the plate 60 rests when in its 
normal position. 
As shown in Figs. 1, 2, 3, and 4, a guide roller 
68 is actuated by the can assembly 97. The 

roller 68 is rotatably mounted on a shaft 69 
which is secured to the inner end of a slide plate 

2,040,785 
70. The slide plate ITO is adapted to slide in a 

slide box fill which is carried by the ring . 
The central portion of the slide plate 70 is 
pivotally connected to the inner end of an ad 
justable rod 72. The outer end of the adjust 
able rod 2 is pivotally connected to the rear 
end of a lever 73 as viewed in Fig. 1. The cen 
tral portion of the lever 73 is balanced on a 
rocker arm support 4 which is carried by the 
ring 2. The front end of the lever f73 is pivot 
ally connected to the outer end of an adjustable 
rod 75. The inner end of the adjustable rod 

5 is secured to the central portion of a slide 
plate 76. The slide plate 76 is adapted to 
slide in a slide box TT, which is carried by the 
ring 3. The inner end of the slide plate 76 
carries a shaft 78 on which a forming roller 79 
is rotatably mounted. Tension springs 80 and 
8 act to maintain the roller 68 in contact 

with the cam assembly 97. By this arrangement 
the radial motion imparted to roller 68 by the 
can assembly 97, in the rear of the machine, is 
transmitted in the opposite direction by the 
lever 73 to the forming roller 79 in the front 
part of the machine. 
As shown by Figs. 2 and 3, a guide roller 83 

is actuated by the cam assembly. 98. The roller 
83 is rotatably mounted on one end of a shaft 
84, the other end of which is secured to the 

inner eiid of a slide plate 85. The slide plate 
85 is adapted to slide in a slide box 86, which 

is secured to the ring . The central portion 
of the slide plate f85 is pivotally secured to the 
inner end of an adjustable rod f 87. The outer 
end of the rod 87 is pivotally connected to the 
right end of a lever 88 as viewed in Fig. 2. The 
Central portion of the lever 88 is balanced on 
a rocker arm support 89 carried by the ring 2. 
The left end of the lever 88 is connected to 
the Outer end of an adjustable rod 89. The in 
ner end of the adjustable rod 89 is pivotally se 
cured to the central portion of a slide plate 90. 
The slide plate 90 is adapted to slide in a slide 
box 9 which is secured to the ring 3. The in 
ner end of the slide plate 90 carries a shaft 92 
On which a forming roller 93 is rotatably mount 
ed. Tension springs 94 and f 95 act to maintain 
the guide roller 83 in contact with the cam as 
Sembly 98. By this arrangement the radial move 
ment imparted to the guide rollier 83 by the cam 
assembly 97 in the rear of the machine is trans 
mitted in the opposite direction over lever 88 
to the forming roller 93 in the front part of 
the machine. 
As shown in Figs. 1, 2, 3, 10, 11 and 12, two 

shafts 97 and 98 are positioned under the main 
shaft 2. Shaft f 97 is journaled in bearings 99 
and 200 which are carried by the center sup 
port 6. Shaft 98 is journaled in bearings 20 f 
and 202 which are carried by rings and 2, 
respectively. Angle levers 203 and 204 (Fig. 10) 
are keyed to the rear end of the shaft (97. The 
angle lever 203 carries a shaft 205 on which a 
guide roller 206 is rotatably mounted. The an 
gle lever 204 carries a shaft 207 on which a 
guide roller 208 is rotatably mounted. Similar 
angle levers 209 and 210 (Fig. 11) are keyed to 
the forward end of the shaft is 7. The angle 
lever 209 carries a shaft 2 fl on which a forming 
roller 22 is mounted and the angle lever 20 
carries a shaft 2 f3 on which a forming roller 
24 is mounted. Similar angle levers 25 and 
26 (Fig. 3) are keyed to the rear end of the 
Shaft 98. The angle lever 2f 5 carries a shaft 
2 on which a guide roller 28 is rotatably 
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mounted and angle lever 26 carries a shaft 29 
on which a guide roller 220 is rotatably mount 
ed. Similar angle levers 22 and 222 (Fig. 1) 
are keyed to the forward end of the shaft 98. 
The angle lever 22 carries a shaft 223 on which 
a forming roller 224 is rotatably mounted and 
the angle lever 222 carries a shaft 225 on which 
a forming roller 226 is rotatably mounted. 
As the cam assembly 98 rotates it moves the 

roller 208 and the angle lever 204 downwardly 
thereby rotating the shaft 97. As shaft 97 ro 
tates, the forming roller 22 is moved downward 
ly by the lever 209 and the forming roller 24 
is moved upwardly by the lever 20. 
As the cam assembly 99 rotates it engages the 

guide roller .28 and moves the angle lever 25 
downwardly thereby rotating the shaft 98 in a 
direction opposite to the direction in which shaft 
97 is rotating. As the shaft 98 rotates it moves 
the lever 222 and the forming roller 226 down 
wardly and moves the lever 22 and the forming 
roller 224 upwardly. 
As soon as the cam assembly 98 frees the guide 

roller 208 the cam assembly 00 engages the 
guide roller 206 and moves the lever 203 down 
wardly thereby rotating shaft 9 in the oppo 
site direction. As the shaft 97 rotates in this 
direction it moves the lever 20 and the form 
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ing roller 24 downwardly and the lever 209 
and the forming roller 22 upwardly. 

After the cam assembly 99 frees the guide roll 
er 28 it engages roller 220 and moves lever 26 
upwardly thereby rotating shaft 98 in the op 
posite direction. As the shaft 98 moves in this 
direction it moves the lever 22 and the forming 
roller 224 downwardly. 
The cam assembly 00 in its rotation also en 

gages the lever 204 and moves shaft 97 back 
to its original position. The cam assembly 96 in 
its rotation also engages the lever 2 5 and moves 
the shaft 98 back to its original position. 
At the beginning of a cycle of operation, the 

machine is in the position shown in Figs. 1 and 
2, that is, the driving member 27 of the clutch 
is disengaged from the driven member 28, the 
band brake 32 is tightened on shaft 2 and the 
expander segments 52 and 53 of the drum hold 
er are collapsed. A preformed cylinder 42 is 
then placed on the drum holder 43 against the 
back stop 72 and a preformed bottom plate is 
placed on the plate 60 of the Swing carriage. 
As shown in Fig. 19, the preformed plate has a 
plurality of annular corrugations 228 and an off 
set flange 229. The machine is then started by 
manipulating the handle 8 thereby rotating the 
main shaft 2, the drum holder 43 and expand 
ing the expander segments 52 and 53 outwardly 
into frictional engagement with the body por 
tion 42. As the main shaft 2 rotates it rotates 
the can block 90. The various automatic op 
erations controlled by this cam block and their 
sequence and duration will be more clearly un 
derstood by reference to polar chart shown in 
Fig. 27. The various polar curves of this chart 
are drawn with reference to the Zero or start 
ing position to indicate the displacement of the 
several guide rollers, the curve number indi 
cating the particular guide roller in each case. , 
As shown by curve 2' on this polar chart 

approximately one and one-half revolutions of 
the main shaft 2 f, the cam assembly 92 begins 
to force the guide roller 2 upwardly in the 
rear of the machine thereby forcing the forming 
roller f 23 downwardly in the front of the ma 
chine. At approximately four and one-half 

revolutions the forming roller 23 is forced down 
Wardly into contact with the Outer surface of the 
cylinder 42 as shown in Fig. 20. This forming 
roller is maintained in contact with the Outer 

. Surface of the cylinder until about the beginning 
of the tenth revolution of the shaft at which 
time the cam assembly 92 begins to lower the 
guide roller f2 in the rear of the machine there 
by raising the forming roller out of contact with 
the outer surface of the cylinder. At approxi 
mately the beginning of the twelfth revolution 
the forming roller has been restored to its initial 
position. 
As shown by curve 27' on this chart at ap 

proximately the beginning of the second revolu 
tion of the main shaft 2, the cam assembly 93 
begins to force the guide roller 27 in the rear of 
the machine downwardly thereby lowering the 
forming roller 35 in the front of the machine, 
as shown in Fig. 20. At approximately the be 
ginning of the fifth revolution of the main shaft, 
the forming roller 35, in the front of the ma 
chine, is lowered to its lowermost position, that 
is, it is below the inner surface of the cylinder. 
After approximately two and one-half revolu 
tions of the main shaft 2 ?, as shown by curve 
37, the cam assembly 94 begins to force the 
guide roller 37 in the rear portion of the ma 
chine backwardly thereby forcing the forming 
roller 35 inwardly. After approximately six 
revolutions of the shaft, or shortly after the roller 
has been lowered to its lowermost position, the 
roller' is forced inwardly below the outer edge of 
the cylinder. It is thus seen that as roller 35 
moves radially it also moves axially and that it is 
lowered to its lowermost position shortly before 
it is moved to its innermost position thereby per 
mitting it to clear the outer edge of the cylinder. 
As shown by curve 27, as soon as the roller f35 
is moved into the outer end of the cylinder it is 
gradually forced upwardly, guide roller ff2 in the 
meantime keeping forming roller 23 in contact 
With the cylinder and guide roller 35 keeping 
the forming roller 35 axially displaced inwardly. 
As forming roller 35 moves upwardly it bends 
the outer edge of the cylinder backwardly against 
forming roller f23 to form a flange 230. After 
approximately 10 revolutions of the shaft the 
flange is formed and guide roller f2 in the rear 
Of the machine is lowered thereby raising the 
forming roller 23 to its initial position. At ap 
proximately the beginning of the tenth revolu 
tion the cam assembly 95 engages the guide roller 
37 and the cam assembly 94 becomes disengaged 

therefronn. As the cam assembly 95 engages the 
guide roller f37 it forces shaft 30 and the form 
ing roller f35 axially outwardly to restore the 
forming roller 35 to its initial position. 
At approximately the beginning of the fifth 

revolution or during the formation of the flange, 
as shown by curve 40', the cam assembly 96 
engages the guide roller f40 in the rear of the 
machine and gradually Swings the plate 60 car 
rying the preformed drum botton towards the 
clutch 66 at the front end of the drum holder 
43. At approximately the beginning of the six 
teenth revolution, or after the flange 230 has 
been formed and the forming rollers f 23 and 
f35 have been restored to their initial position, 
the plate 60 places the preformed drum bottom 
against the face of the clutch 66 so that the 
flange portion 229 of the preformed bottom is ad 
jacent the flange 230, as shown in Fig. 21. As the 
preformed bottom is placed against the face of 
the clutch, the layer of frictional material 70 on 
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drum bottom and rotates it and the plate 60 in 
unison therewith. The compression springs 69 
maintain the layer of frictional material 70 in 
engagement with the drum bottom. 
As shown by curve 68, after approximately 

fourteen and one-half revolutions of the main 
shaft, or shortly before the preformed bottom is 
placed against the flange 230, the guide roller 68 
is actuated by the cam assembly 98 and as a re 
sult the forming roller 79 is forced in Wardly. 
At approximately the beginning of the eighteenth 
revolution, or shortly after the preformed bot 
tom has been placed against the flange 230, the 
forming roller 79 has been lowered until it is in 
contact with the flange. From approximately the 
beginning of the nineteenth revolution to ap 
proximately the beginning of the twenty-eighth 
revolution the forming roller 79 is gradually 
forced downwardly to roll the flanges 229 and 
230 together, as shown in Fig. 22. From the be 
ginning of the twenty-eighth revolution to the 
beginning of the thirty-first revolution, that is, 
after the flanges 229 and 230 have been rolled 
together, the forming roller f79 is returned to its 
initial position. 
As shown by curve 83, at the beginning of 

approximately the twenty-third revolution of the 
shaft, the cam assembly 99 engages guide roller 
83 and forces the forming roller 93 at the front 

of the machine downwardly. At approximately 
the beginning of the twenty-fifth revolution the 
forming roller 93 is forced into contact with 
the joint formed by roller 79. From the begin 
ning of the twenty-fifth to approximately the 
beginning of the thirty-second revolution the 
forming roller 93 is gradually forced downward 
ly to flatten the rolled joint formed by roller 
79, as shown in Fig. 23. From approximately 

the beginning of the thirty-second revolution to 
approximately the beginning of the thirty-fifth 
revolution the guide roller 83 forces the flatten 
ing cam 93 back to its initial position. 
During the rolling and flattening of the joint 

between the preformed bottom and the flange, 
the top of the drum is flanged to enable it to re 
ceive a temporary cover. This operation is car 
ried out in two steps, the first step being per 
formed by forming rollers 2 f2 and 224, and the 
second step being carried out by forming rollers 
24 and 226. The forming rollers 22 and 224 
are operated by guide rollers 208 and 220, respec 
tively, which are positioned at the rear of the 
machine. The forming rollers 2 f4 and 226 are 
operated by guide rollers 206 and 28, respectively, 
which are also positioned at the rear end of the 
machine. To permit the drum to be easily and 
completely unloaded the flange on the top of the 
drum is desirably formed so that its diameter is 
slightly greater than the diameter of the drum 
and for this reason roller 22 is lowered Shortly 
before collar 2 f4 is raised. After approximately 
thirteen and one-half revolutions, as shown by 
curve 2087, the cam assembly 98 in rotating anti 
clockwise, as viewed in Fig. 10, moves the guide 
roller 208 downwardly thereby rotating shaft 97 
in a clockwise direction, as viewed in Fig. 10, and 
anti-clockwise, as viewed in Fig. 11. As shaft 97 
rotates anti-clockwise, as viewed in Fig. 11, the 
forming roller 2t2 is forced downwardly. At ap 
proximately the beginning of the sixteenth revo 
lution the forming roller 22 is brought into con 
tact with the lower inner surface of the drum and 
is maintained in this position until approximate 
ly the beginning of the seventeenth revolution, 

2,040,785 
the face of the clutch engages the preformed As shown by curve 220', at approximately the 

beginning of the sixteenth revolution, the can 
assembly 99 in rotating anti-clockwise, as viewed 
in Fig. 3, engages the guide roller 28 and forces 
it downwardly thereby rotating shaft 98 anti 
clockwise, as viewed in Fig. 3, and clockwise, as 
viewed in Fig. 11. As shaft f 98 rotates clockwise, 
as viewed in Fig. 11, it forces the forming roller 
224 upwardly. At approximately the beginning 
Of the Seventeenth revolution the forming roller 
224 is forced into contact with the outer surface 
of the drum, at which time guide roller 208, un 
der the influence of the cam assembly 98, acts to 
force the forming roller 22 further downwardly 
to bend the drum, as shown in Fig. 24. The form 
ing rollers 22 and 224 are maintained in this 
position until the beginning of approximately the 
twenty-first revolution. Since the forming roller 
24 is also operated by the shaft 97 which op 
erates the forming roller 22 and the forming 
roller 226 is operated by the shaft 98 which op 
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erates the forming roller 224, the forming rollers . . 
24 and 226 are spread apart when the forming . 
rollers 22 and 224 are brought together thereby 
permitting the bent edge of the drum to pass be 
tween the forming rollers 2 f4 and 226. 
As soon as the cam assembly 98 frees roller 208, 

or shortly after the beginning of the twenty-first 
revolution, cam 00 moves roller 206 downwardly 
thereby turning the shaft f 97 anti-clockwise, as 
viewed in Fig. 10, and clockwise, as viewed in 

25 

30 

Fig. li. As shaft 97 rotates clockwise, as viewed 
in Fig. 11, it forces the forming roller 24 down 
Wardly into contact with the bent edge of the 
drum. Shortly after the beginning of the twenty 
third revolution, the cam assembly 99 frees roller 
28 and moves roller 220 downwardly thereby 
rotating shaft 98 clockwise, as viewed in Fig. 3, 
and anti-clockwise, as viewed in Fig. 11. As shaft 
98 rotates anti-clockwise, as viewed in Fig. 11, it 

forces the forming roller 226 upwardly into con 
tact with the bent edge of the drum and holds it 
in place while the forming roller 24 moves still 
further downwardly to roll the bend on the top 
of the drum, as shown in Fig. 25. 
At the end of approximately thirty-three and 

One-half revolutions, the cam assembly 98 en 
gages the lever 203 on which roller 206 is mount 
ed and forces the roller back to its initial position 
and the cam assembly 97 engages the lever 25 
on which roller 28 is mounted and forces the 
roller back to its initial position. 
After the end of approximately the thirty-fifth 

revolution, the cam assembly 96 raises the guide 
roller f40 and rotates shaft 49 anti-clockwise 
thereby restoring the plate 60 to its initial po 
Sition. 
While shaft 49 is rotating to swing plate f GO 

carrying the preformed bottom against the end 
of the cylinder, lever 82 is pulled downwardly 
thereby permitting the hub portion 83 of the 
starting handle 8 to be pulled through the wide 
slot 86 by Spring 8. When the direction of rota 
tion of shaft 49 is reversed the lever 82 forces 
the handle 8 upwardly thereby reversing the 
flow of air in the air cylinder and stopping the 
machine. 
While the present invention is described in con 

nection with the formation of circular drums it is 
to be understood that it is equally applicable to 
the formation of drums having other shapes. It 
is also to be understood that various modifica 
tions may be made in the construction of the 
machine. 
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1. In a drum making machine, the combina 

tion of a rotatable drum holder adapted to en 
gage the body portion of a drum and to hold the 
drum in a horizontal position, a plurality of 
forming rollers for forming a flange on one end 
of said body portion, a carriage for Swinging a 
preformed drum bottom into position against Said 
flange, a plurality of forming rollers for uniting 
said preformed drum bottom and said flange, and 
a plurality of rollers for forming a temporary 
cover holding flange on the other end of said 
body portion. 

2. In a drum making machine, the combination 
of a main shaft, an expandible drum holder 
mounted on said shaft, means for rotating said 
shaft and expanding said drum holder into en 
gagement with the body portion of a drum, means 
for forming a flange on one end of said body por 
tion, a swing carriage for advancing a preformed 
drum bottom adjacent said flange, a plurality of 
rollers for uniting said flange and said preformed 
bottom, and a plurality of rollers for forming a 
temporary cover holding flange on the other end 
of said body portion. 

3. In a drum making machine, the combination 
of a main shaft, an expandible drum holder 
mounted on said shaft, means for rotating said 
shaft and expanding said drum holder into en 
gagement with the body portion of a drum, a 
plurality of rollers for forming a flange on one 
end of said body portion, a swig carriage having 
a plate rotatably mounted thereon and adapted 
to carry a preformed drum bottom, means for 
advancing said plate and said preformed bottom 
adjacent said flange, a plurality of rollers for 
uniting said flange and said preformed botton, 
and a plurality of rollers for forming a tempo 
rary cover holding flange on the other end of said 
body portion. 

4. In a drum making machine, the combination 
of a main drive shaft, an expandible drum holder 
mounted on said shaft, a clutch mounted on a 
face of said drum holder, means for rotating 
said shaft and expanding said drum holder into. 
engagement with the body portion of a drum, a 
plurality of forming rollers for forming a flange 
on one end of said body portion, a Swing carriage 
having a plate rotatably secured thereto and 
adapted to carry a preformed drum bottom, 
means for advancing said plate carrying a pre 
formed drum bottom against said clutch and 
said flange, a plurality of rollers for uniting Said 
preformed drum bottom and said flange and a 
plurality of rollers for forming a temporary 
cover holding flange on the other end of Said 
body portion. 

5. In a drum making machine, the combina 
tion of a main driving shaft, an expandible drum 
holder mounted on said shaft, means for rotating 
said shaft and expanding said drum holder into 
engagement with the body portion of a drum, 
a plurality of rollers for forming a flange on one 
end of said body portion, a swing carriage having 
a plate rotatably mounted thereon, a magneto 
set mounted on said plate for rendering said 
plate magnetic to carry a preformed drum bot 
tom, means for advancing said plate and a pre 
formed drum bottom adjacent said flange, a 
plurality of rollers for uniting said flange and said 
preformed drum bottom, and a plurality of rollers 
for forming a temporary cover holding flange at 
the other end of said body portion. 

6. In a drum making machine, the combination 
of a main shaft, an expandible drum holder 
mounted on said shaft, means for simultaneously 

7 
rotating said shaft and expanding said drum 
holder into engagement with the body portion 
of a drum, a plurality of rollers for forming a 
flange onlone end of said body portion, a swing 
carriage for advancing a preformed drum bottom 
adjacent said flange, a plurality of rollers for 
uniting said flange and said preformed bottom, a 
plurality of rollers for forming a temporary cover 
holding flange at the other end of body portion 
and means for automatically stopping said shaft 
and disengaging said drum holder from Said body 
portion after a complete circle of operation. 

7. In a drum making machine, the combination 
of a main shaft, an expandible drum holder 
mounted on said shaft, means for simultaneously 
rotating said shaft and expanding said drum 
holder into engagement with the body portion of 
a drum, a plurality of cam opera'ed rollers for 
forming a flange on one end of said body portion, 
a can operated Swing carriage for advancing a 
preformed drum bottom adjacent said flange, a 
plurality of cam operated rollers for uniting said 
flange and said preformed bottom and a plural 
ity of cam operated rollers for forming a tempo 
rary cover holding flange at the other end of 
said body portion. 

8. In a drum making machine the combination 
of a main shaft, an expandible drum holder 
mounted on said shaft, means for simultaneously 
rotating said shaft and expanding said drum 
holder into engagement with the body portion of 
a drum, a plurality of cam operated rollers for 
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forming a flange on one end of said body portion, 
a can Operated Swing carriage for advancing a 
preformed drum bottom adjacent said flange, a 
plurality of can operated rollers for uniting said 
flange and said preformed bottom, a plurality 
of rollers for forming a temporary cover holding 
flange at the other end of said body portion, and 
cam operated means for automatically stopping 
the machine. 

O 9. In a drum making machine, the combina 
tion of a main shaft, an expandible drum holder 
mounted on Said shaft, means for simultaneously 
rotating said shaft and expanding said shaft 
and expanding said drum holder into engage 
ment with the body portion of a drum, a cam 
block, means for rotating said cam block with 
respect to said shaft, a plurality of rollers ac'u- 
ated by said cam block for forming a flange on 
One end of Said body portion, a swing carriage 
actuated by Said can block for advancing a pre 
formed drun bottom adjacent said flange, a 
plurality of rollers actuated by said cam block 
for uniting said flange and said preformed drum 
botton, and a plurality of rollers actuated by said 
can block for forming a temporary cover holding 
flange on the other end of said body portion. 

10. In a drum making machine, the combina 
tion of a main drive shaft, an expandible drum 
holder mounted on Said shaft, means for simul 
taneously rotating said shaft and expanding said 
drum holder into engagement with the body por 
tion of a drum, a can block, means for rotating 
Said can block with respect to said shaft, a plural 
ity of rollers actuated by said can block for 
forming a flange on one end of said body portion, 
a Swing carriage actuated by said can block 
for advancing a preformed drum bottom adja 
cent said flange, a plurality of rollers actuated 
by Said Cam block for uniting said flange to said 
preformed drum bottom, a plurality of rollers 
actuated by said cam block for forming a tempo 
rary cover holding flange on the other end of said 
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body portion, and means actuated by said can 
block for automatically stopping said shaft and 
withdrawing said drum holder out of engagement 
with said body portion after a complete cycle of 
Operation. 

11. In a drum making machine, the combina 
tion of a main drive shaft, an expandible drum 
holder mounted on said shaft, means for simul 
taneously rotating said shaft and expanding said 
drum holder into engagement with the body por 
tion of a drum, a cam block rotatably mounted 
on said shaft, and rotated thereby at a speed 
other than the speed at which said shaft is ro 
tated, a plurality of rollers actuated by Said cam 
block for forming a flange On one end of Said body 
portion, a swing carriage actuated by said cam 
block for advancing a preformed drum bottom 
adjacent said flange, a plurality of rollers actu 
ated by said cam block for uniting said flange 
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and said preformed drum bottom, a plurality of 
rollers actuated by said can block for forming 
a temporary cover holding flange at the other 
end of said body portion, and means actuated by 
said cam block for automatically stopping said 
shaft and disengaging said drum holder from 
said body portion after a complete cycle of oper 
ation. 

12. In a drummaking machine, the combina 
tion of a main drive shaft, an expandible drum 
holder mounted on said shaft, means for simul 
taneously rotating said shaft and expanding said 
drum holder into engagement with the body por 
tion of a drum, a can block rotatably mounted 
on said shaft and rotated thereby at a speed 
other than that at which said shaft is rotated, 
a plurality of cam assemblies actuated on said 
cam block, a plurality of rollers actuated by a 
plurality of said cam assemblies for forming a 
flange on one end of said body portion, a Swing 
carriage actuated by one of said cam assemblies 
for advancing a preformed drum adjacent Said 
flange, a plurality of rollers actuated by a plu 
rality of said cam assemblies for uniting said 
flange to said preformed drum bottom, a plu 
rality of rollers actuated by a plurality of said 
cam assemblies for forming a temporary cover 
holding flange on the other end of Said body por 
tion, and means actuated by the cam assembly 
which actuates said Swing carriage for automati 
cally stopping the shaft and disengaging said 
drum holder from said body portion after a 
complete cycle of operation. 

13. In a drum making machine, the combina 
tion with a rotatable shaft, of an expandible 
holder mounted on said shaft and adapted to hold 
a preformed cylindrical drum body, said holder 

- comprising a plurality of radially movable ex 
pander segments at each end of Said holder, a 
plurality of longitudinally movable levers dis 
posed parallel to said shaft, means pivotally 
connecting each of said levers with a pair of said 
expander segments, and means for moving said 
levers longitudinally to effect a radial move 
ment of Said expander segments and force the 
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Segments into engagement with the inner wall 
of a drum body on said holder. 

14. In a drum making machine, the combina 
tion of a rotatable drum holder adapted to en 
gage the body portion of a drum and to hold it in 
a horizontal position, a plurality of rollers for 
forming a flange on one end of Said body por 
tion, a carriage having a plate rotatably secured 
thereto for supporting and swinging a preformed 
drum bottom which has been manually positioned 
on said plate into a vertical position against said 
flange, means for actuating said swing carriage, 
and a plurality of rollers for uniting said pre 
formed drum bottom and said flange. 

15. In a drum making machine, the combina 
tion of a main shaft, an expandible drum holder 
mounted on said shaft, means for rotating said 
shaft and expanding said drum holder into en 
gagement with the body portion of a drum, means 
for forming a flange on one end of said body 
portion, a Swing carriage for advancing a pre 
formed drum bottom adjacent said flange, and 
a plurality of rollers for uniting said flange and 
Said preformed bottom. 

16. In a drum making machine, the combina 
tion of a main shaft, an expandible drum holder 
mounted on said shaft, means for rotating Said 
shaft and expanding said drum holder into en 
gagement with the body portion of a drum, a 
plurality of rollers for forming a flange on One 
end of said body portion, a Swing carriage hav 
ing a plate mounted tieredn and adapted to carry 
a preformed drum bottom, means for actuating 
said Swing carriage to advance said plate and Said 
preformed bottom adjacent to said flange, and a 
plurality of rollers for uniting said flange and 
Said preformed botton. 

17. In a drum making machine, the combina 
tion of a main driving shaft, an expandible drum 
holder mounted on said shaft, means for rotating 
said shaft and expanding said drum holder into 
engagement with the body portion of a drum, a 
plurality of rollers for forming a flange on One 
end of said body portion, a Swing carriage having 
a plate mounted thereon and adapted to carry a 
preformed drum botton, induction means on Said 
plate for rendering said plate magnetic to hold 
the preformed drum bottom thereon, means for 
advancing said plate and the preformed drum 
bottom adjacent said flange, and a plurality of 
rollers for uniting said flange and said preformed 
drum bottom. 

18. In a drum making machine, the combina 
tion of a main shaft, an expandible drum holder 
mounted on said shaft, means for simultaneously 
rotating said shaft and expanding said drum 
holder into engagement with the body portion of 
a drum, a plurality of can operated rollers for 
forming a flange on one end of said body portion, 
a can Operated Swing carriage for advancing a 
preformed drum bottom adjacent said flange, 
and a plurality of cam operated rollers for unit 
ing said flange and said preformed bottom. 
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