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14 Clains. 
The invention relates to pickling apparatus and 

( 

more particularly to apparatus for picking coils 
of metal strip and the like. Under present practice considerable difficulty 
is experienced in the picking of hot rolled strips 
of sheet steel which under modern methods are 
produced in great length and width. In some of 
the larger. mills, these hot rolled sheet strips are 
uncoiled after coming from the hot rolling mill 
and passed through a continuous picking ap 
paratus. Such pickling machines, however, are 
prohibitive, both because of the cost of installing 
and the great amount of space required, for use 
in the average Smaller cold rolling plant, in which 
one of the chief difficulties encountered is the 
picking of hot rolled coils of strip as received 
from the manufacturer of the hot rolled strip. 

It is usually necessary for the average cold 
rolling plant to keep on hand a large. stock of 
hot rolled strip of various gauges and widths so 
that they may quickly fill orders for any gauge or 
size of cold rolled strip required. Pickled hot 
rolled strip is not usually purchased by the cold 
rolling plant, not only because of the increased 
cost of the same but because the pickled coils 
will quickly rust if held in storage for any ap 
preciable time before cold rolling. 

It is therefore common practice in the smaller 
cold rolling plants to uncoil the hot rolled strip 

C. 2-7) 
picking apparatus used in some of the larger 

An important object of the invention is to 
provide means for rotating a coll as it progresses. 
through a picking tank, the rotation of the coll 
producing the necessary agitation of the picking 
A further object is to suspend a coil within a 

picking tank by means of a mandrel or rod which 
is rotated as it moves across the picking tank, 
consequently rotating the coil suspended there 
on as it progresses through the acid. 
Another object is to provide for loosely re 

colling the strip so that when the coil is suspended 
upon the mandrel the lower wraps or layers of the 
coil will open up, permitting free access of the 
acid to all portions of the surface thereof and 
as the mandre is rotated and moved forward 
across the picking tank, the coil will be slowly 
rotated upon the mandrel, continuously opening 
up successive portions of the wraps or layers . 
thereof and submerging them in the acid. 

Still another object is to provide means for 
alternately agitating and submerging each pora 
tion of the coll in the acid and exposing the same 
to the atmosphere so as to produce clean picking 
of all portions of the strip. - 
Another object.is to provide means for tting 

the col endwise as it is removed from the acid 
and pass it through a roll bending machine in 
order to break the hot mill scale and open the 
Coil into which bent rods are inserted to main 
tain the desired spacing of the strip within the 
coil. The coil is then placed on end in a pickling 
tank in which relative agitation is produced be 
tween the coil and the acid, after which the 
pickled coil is Washed as in usual picking prac 
tice. 
This method of pickling coils is slow and costly 

because of the considerable amount of manual 
labor required to open the coils, insert the space. 
ing rods and remove them after the picking 
Operation. Difficulties are also encountered in 
this operation, particularly in the picking of coils 
of wide strip where. the upper edges may be 

lower edges may contact at places resulting in 
black or unpickled spots. . . . . 
The object of the present improvement is to 

provide a pickling machine which overcomes the 
above mentioned difficulties encountered under 
present. practice and in which coils of strip may 

properly separated by the bent rods while the 

tank so as to drain the acid therefrom before, 
the coll is transferred into the first water tank. . 
A further object is to provide novel transfer 

means for transferring the coil from the picking 
tank to the first water tank, from the first water 
tank to the second water tank, and from the 
second water tank. - . 
A still further object is to provide an up-ender 

which receives the coil from the second water 
tank and up-ends the coll onto a conveyor or the 
like by means of which the coil may be trans 
ferred to the cold rolling and or other destina 
.??## 
A still further object is to provide a novel 

mandrel adapted to ride upon tracks associated 
with the picking tank and water tanks and pro 
vided with sprockets adapted to be engaged by 
drive chains for rotating the mandrel along said 
tracks. 

be eficiently and economically picked with a 
minimum of time, and labor, as effectively as is 
possible with the expensive continuous type of 

he above objects together with others which 
will be apparent from the drawings or which may 
be later referred to may be attained by construct 
ing the improved picking machine in the manner 
illustrated in the accompanying drawings, in 
which V . . . . 

iure la is a longitudina sectional view of 
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2 
the loose coiler, gravity coil storage, coil load 
ing mechanism and.the entrance end portion of 
the pickling tank; 

Fig. ib., a similar view of the discharge end 
portion of the pickling tank, the tilting coil 
transfer which transfers the coils to the first 
water tank, and the first water tank; 

Fig. 1c, a similar view showing the coil trans 
fer. Which transferS the coils from the first Water 
tank to the Second water tank, the second Water 
tank, the coil transfer which transfers the coils 
from the second water tank and the up-ender 
and conveyor; 

Fig. 2a, a 'top plan view of the mechanism 
shown in Fig. 1d; 

Fig. 2b, a top plan view of the mechanism 
shown in Fig. 1b; . 

Fig. 2C, a top plan view of the mechanism 
shown in Fig. 1c; 

Fig. 3, an enlarged transverse sectional view 
through the pickling tank, showing a mandrel 
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mounted on the tracks, driven by the chains and 
supporting a coil in the acid; 

Fig. 4, a longitudinal sectional view taken as 
On the line 5-5, Fig. 3; 

Fig. 5, a transverse sectional view showing the 
manner in Which the coil is tilted to drain the 
acid therefrom as it is removed from the acid 
tank; 

Fig. 6, an enlarged detail elevation showing the 
manner in which the sprockets upon the mandrel 
are engaged by the drive chains; and 

Fig. 7, a Section taken as on the line 8-8, 
Fig. 6. 
Similar numerals refer to 

throughout the drawings. 
The machine comprises generally the loose 

coiler A, the gravity coil storage B, the coil load 
ing mechanism C, the acid tank D, the coil 

40 transfer from the acid tank to the first water. 
tank E, first water tank F, coil transfer from 
the first water tank to the second water tank G, 
the Second water tank H., coil discharge mecha 
nism I, up-ender J and gravity conveyor Kar 

45 ranged in the sequence enumerated. 
The loose coiler A may be of usual and well 

known construction, comprising a series of 
bending rolls to through which the strip f l is 
passed and coiled loosely into a coil 12 which may 

50 be supported upon the rolls 3. For the pur 
pose of bending the outer end of the strip in 
Ward against the adjacent layer, as indicated at 
f4 in Fig. 4, a plunger 5 may be provided and 
Operated as by the air or hydraulic cylinder 6. 
After a coil is loosely coiled upon the coiler 

A, it is discharged upon the gravity coil stor 
age B which may comprise a platform inclined at 

25 

30 

35 similar parts 

55 

a slight angle away from the loose coiler, the 
Coil rolling down said platform to the position 

60 shown at 2a in Fig. 1a where it engages the stop 
which is pivoted intermediate its ends as at 

8 to the frame 9 and provided with the de 
pending arm 20 pivotally connected as at 2 to 
the plunger. 22 of an air or hydraulic cylinder 

65 23 supported by the frame 9. 
Inclined rails 24 are mounted upon the frame 
9 and located between the stop 7 and the 
loading mechanism C. This loading mechanism 
includes a rocker shaft 25 journaled as in the 

to bearings 26 and provided with a spaced pair of 
upwardly disposed arms 2 having the forked 
upper ends 28. A motor (not shown) or other 
suitable driving means, is provided for oscil 
lating the shaft 25. 

5 A rearwardly projecting foot 29 is carried by 

2,091921 
the shaft 25 and normally located beneath the 
projecting end portion 30 of the stop 7. It will 
be noted that the upper surface 3 of the stop 
curves upward at the forward end of the pro 
jection 30. , 
When the cylinder 23 is operated the stop 7 

is rocked upon its pivot, lowering the curved 
rear end 32 thereof out of the path of the coil 
and permitting the coil to roll onto the top Sur 
face 3 of the stop, the upwardly curved forward 
end of the projecting portion 30 thereof check 
ing the forward movement of the coil. 
A mandrel indicated generally at 33 is then 

O 

inserted through the open center of the coil and 
as the cylinder 23 is reversed, the weight of the 
coil is transferred to the mandrel which is sup 
ported upon the rails 24. The mandrel then 
rolls downward and forward upon these rails 
until it is caught in the forked ends 28 of the 
loading mechanism arms 27, the coil being then 
in the position shown at 2b in Fig. 1d. 
The pickling unit D is located directly beyond 

the coil loading mechanism and includes the 
elongated tank 34 preferably located below the 
floor level, as show, and having the rails 35 
carried at each side of the tank as by the bracket 
36 which may be connected in any suitable man 
ner to the side walls of the tank near the upper 
edges thereof. 
Above each of the rails 35 is located an end 

less chain 37 located over sprockets 38 and 39, 
positioned near the forward and rear ends of the 
acid tank respectively, and over the curved 
chain guides 40 and 4 located below the sprock 
ets 38 and 39 respectively and positioned to 
guide the lower Strand of each chain just above 
and substantially parallel to the corresponding 
rail. 

Each sprocket 38 is mounted upon a short 
shaft 42 journaled in a bearing bracket 43 and 
gears 44 upon said shafts mesh with gears 45 
upon a shaft 46 journaled through the bearing 
brackets 43, the gears 45 meshing with pinions 47 
upon a shaft 48 also journaled in Said bearing 
brackets. The shaft 48 may be connected 
through suitable gear reduction. Or the like as 
indicated at 49, to a motor 50 located at one side 
of the acid tank. 
The sprockets 39 at the other end of the tank 

are mounted upon short shafts 5 journaled in 
bearing brackets 52, a gear 53 being mounted 
upon each sprocket shaft and meshing with a 
gear 54 upon the shaft 55 which is journaled 
through both of the bearing brackets 52. With 
this construction, both of the chains 37 may be 
driven in the direction of the arrows shown in 
Figs. ia and 1b, the movement of the two chains 
being synchronized. The upper Strand of each 
chain may be supported as upon rollers or rods 57. 
A downwardly and forwardly curved guide 58, 

preferably having an upwardly flared entrance 
mouth 59, is located near the entrance end of 
the acid tank adjacent to each of the chains 37 
and adapted to receive the pintles 60 of the man 
drels 33 to guide each mandrel into position be 
neath the lower strands of the chains so that the 
Sprockets 6f upon the mandrels will engage said 
lower strands of the chains as the flanged wheel 
portions 62 of the mandrels are received upon the 
rails 35, the chains thus driving the mandrels 
and causing them to roll forward upon the rails 
35, Suspending at least one-half of each coil 
within the acid in the positions indicated at 2c, 
the rotation of each mandrel as it moves forward 
ly upon the rails causing the coil suspended 
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2,092,922. 
therefrom to be rotated through the acid, agitat 
ing the acid by the movement of the coil and 
alternately exposing each portion of the coil to 
the pickling acid and to the atmosphere. 

5 It has been found that in the pickling of metal 
the best results are obtained by alternately sub 
merging the metal in the acid bath and exposing 
it to the atmosphere and continually agitating 
the metal throughout the operation. It will be 

10 seen that this movement of the coils through the 
acid tank automatically produces this beneficial 
result. 
As best shown in Figs. 3 and 4, as each loose 

coil hangs on the mandrel the bottom layers or 
15 Wraps of the coil tend to hang open or loose, 

the weight of the coil tending to close the layers 
or Wraps of the coil above the mandrel. This 
condition will vary somewhat depending upon the 
gauge of the metal strip forming the coil and 

20 the manner in which the coil is formed, whereby 
approximately anywhere from one-half to three 
fourths of the coil may be submerged in the acid 
at One time. 

It should of course be understood that the 
25 mandrels are formed of suitable acid-proof ma 

terial so as to resist the action of the acid to 
which they are subjected, and if desired, annular 
shoulders 63 may be formed upon the mandrel 
to Space the ends of the coil away from the side 

30 walls of the tank. ??? 
The first water tank 64, comprising a part of 

the first washing unit F, is located directly be 
yond the acid tank and preferably at a lower 
level than the acid tank, as best shown in Fig. 

35 lb. The transfer unit E is located between the 
acid tank and the first washing tank and com 
prises a shaft 65 journaled in bearings 66 and 
provided with a spaced pair of coil transfer arms 
6, each having a coil engaging hook 68 at its 

40, free end. 
The shaft 65 may be connected through suit 

- able gearing indicated generally at 69, to a no 
tor 70 adapted to be operated by a limit switch 
located at in the path of the mandrels and 

45 arranged to be automatically operated thereby as 
each mandrel is received in the hooks 68. As the 
Sprockets of each mandrel become disengaged 
from the driving chains 3, the mandrel rolls 
down a slight incline 72 and is deposited in the 

50 hooks 68 of the coil transfer arms, at the same 
time operating the limit switch to start the 
motor 0. 
As best shown in Fig. 5, one of the hooks 68 is 

slightly longer than the other so that as the 
55 mandrel is raised to remove the coil from the 

acid tank, the mandrel and coil are tilted end 
Wise, permitting the acid to drain from the coil 
back into the acid tank before the coil is trans 
ferred to the first washing tank. 

60 The washing tank 64 is preferably of greater 
Width than the acid tank so as to receive the 
entire length of the mandrel therein as best shown 
in Fig. 2b. Rails 3 are supported inside of the 
tank 64 and spaced from the side walls thereof, 

65 at a point considerably below the top of the 
tank to receive the flanged wheel portions 62 of 
the mandrels in such position that the entire 
coil is submerged within the water when the coils 
are received in the tank in the position shown 

70 at 82d. 
A pair of driving chains 8, similar to the 

chains 3, are provided for moving the mandrels 
With the coils suspended thereon through the 
tank 64, these chains being located over the for 

75 ward and rear Sprockets 75 and S 6 respectively, 

3 
mounted upon shafts . . and 8 journaled in the 
bearing brackets 79 and 80 located adjacent to 
the forward and rear ends respectively of th 
tank 64. h- 

Curved chain guides 8 and 82 are located be 
low the sprockets 75 and 76 respectively, for guid 
ing the lower strand of each chain 74 into en 
gagement with the sprockets 6 of the mandrels 
and downwardly and forwardly curved guides 83 
are provided for receiving the pintles 60 of each 
mandrel to guide the mandrel into position upon 
the rails 73 where the sprockets 6f thereof will 
be engaged by the chains. 
Gears 84 upon the sprocket shafts 77 mesh with 

gears 85 mounted upon a shaft 86 journaled in 
the bearing brackets 79, these gears in turn mesh 
ing with pinions 88 upon a shaft 89 also journaled 
in the bearing brackets 79. The shaft 89 is con 
nected as through reduction gearing 90 or the 
like with a motor 9 for driving both of the chains 
T4 in unison. 
A gear 92 may be fixed upon the shaft 78 of 

each of the sprockets 76, said gears meshing with 
the gears 93 upon a shaft 94 journaled through 
the bearing brackets. 80 in order to assist in syn 
chronizing the movement of the chains 74. 
The second water washing unit H may include 

the tank.95 which is substantially similar to the 
tank 64 but which may be of less length, as indi 
cated in Figs. 1c and 2c. The coil transfer mech 
anism G is located between the first and second 
Washing tanks and may comprise a shaft 96 
journaled in bearings 97 and provided with the 
spaced coil transfer arms 98 having hooks 99 at 
their free ends. Both of these hooks may be of 
the same length as it is not necessary that the 
coil be tilted endwise as it is lifted out of the 
washing tank 64, as is desirable in lifting the coil 
from the acid tank. At the point where each 
mandrel is released from the chains 3, the rails 
3 are downwardly and forwardly inclined as at 
800 in order to deposit the mandrel onto the 
hooks 99 of the coil transfer arms. 
The shaft 96 of the coil transfer mechanism 

may be connected through suitable gearing in 
dicated generally at 0 with a motor f02 which 
may be controlled by a limit switch indicated 
at 93 adapted to be operated by the mandrel 
as it is deposited in the hooks 99. 

Rails 4 may be located within the second 
water tank 95 to receive the mandrels from the 
coil transfer mechanism as they are guided 
through the downwardly and forwardly curved 
guides 05. Drive chains 96 are provided above 
said rails for engagement with the sprockets of 
the mandrels to drive then along the rails in 
the manner above described relative to the acid 
tank and the first washing tank. These chains 
are located over sprockets 0 and 98 adjacent 
to the forward and rear ends respectively of the 
tank 95 and over the curved chain guides 9 and 

. 
The sprockets 08 may be mounted upon short 

shafts journaled in the bearing brackets a 2 
and gears 3 may be fixed upon said shafts and 
in mesh with gears 8 mounted near opposite 
end portions of the shaft 5 journaled in the 
caring brackets 2. 
The sprock its 9 may be mounted upon short 

shafts f 6 journaled in the bearing brackets 
and gears 8 may be fixed upon said shafts and 
meshed with gears 9 mounted upon the shaft 
20 journaled through the bearing brackets 37. 
The gears 9 may mesh with pinions a 2 upon 
the shaft 22 journaled in the bearing brackets 
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4. 2,091,921. 
i? 7, this shaft being connected as through gear 
reduction 23 with the motor 2. 
The forward ends of the rails O4 may be in 

clined downwardly as at 25, at the point where 
5 the sprockets 6f of the mandres are disengaged 

from the drive chains 06 in order to convey 
each mandrel forward and deposit the same in 
the hooks 26 of the coil discharge arms 27 
forming part of the coil discharge mechanism 

10 I. These arms are carried by the shaft 28 jour 
naled in bearings 29 at each side of the tank 95. 
One of the hooks 26 may be longer than the 

other in order that the water Will drain from 
each coil as it is lifted out of the tank 95. The 

15 shaft 28 is connected by suitable gearing indi 
cated generally at 30 to a motor f38 which may 
be controlled by a limit switch 32 arranged to 
be automatically actuated by the depositing of a 
mandrel in the hooks 26 of the coil discharge 

20 arms 2. 
the coil discharge mechanism includes a cradle 

33 pivoted as at 33' upon a frame f34 located 
just beyond the discharge end of the tank 96. 
An arm 35 depends from the cradle and is con 

25 nected to the plunger f36 of an air or hydraulic 
cylinder f3 by means of which the cradle may 
be rocked upon its pivot. 
The coils, after passing through the second 

water tank 95, as indicated at 12e, are removed 
30 by the coil discharge arms 27 and deposited up 

on the cradle f33 which receives the weight of the 
coil, as shown at 2f, the mandrel being sup 
ported upon the notched brackets 38 from 
which it may be easily removed. 

35 The up-ender indicated generally at J is adapt 
ed to receive the coil from the cradle 33, after 
the mandrel has been removed therefrom. This 
up-ender may include a pair of substantially 
Semicircular rockers f39 mounted to oscillate up 

40 on rollers 40 and adapted to be operated as by 
a motor 4 through any suitable mechanism 
Such as the pinion 42 and curved rack 43. 
The platform 44 of the up-ender is adapted 

to receive the coil from the cradle 133, in the 
45 broken line position indicated at f 2g. At this 

time the platform 44 is substantially horizontal 
and the platform 45 substantially vertical. The 
motor 4 may then be operated to rock the up 
ender, bringing the roller platform 45 into sub 

50 stantially horizontal position so that the coil is 
located on end and discharged onto the gravity 
conveyor K in the broken line position indicated 
at 2h in Fig. 2c, the coil being conveyed upon 
the conveyor K to the cold rolling mill or other 

B5 desired destination. - 
It is believed that from the above description 

the operation of the improved pickling machine 
Will be obvious but the complete operation may 
be briefly described as follows: 

66 After each coil of material is loosely coiled upon 
the loose coiler indicated generally at A, it is 
discharged onto the inclined gravity coil storage 
platform B and rolls down until it contacts the 
Stop 32 as indicated at 2a in Fig. 1a. When 

65 the cylinder 23 is operated, the stop 32 is lowered 
Out of the path of the coil, permitting the coil 
to roll onto the upper surface 3 f of the stop, the 
upwardly curved forward end 30 thereof stop 
ping the coil from further forward movement. 

0 A mandrel 33 may then be inserted through 
the center opening of the coil and as the cylinder 
is operated to move the stop back to the full line 
position shown in Fig. 1a, the weight of the coil 
will be received upon the mandrel which is sup 

75 ported upon the inclined rails 26, permitting the 

mandrel with the coil thereon to rol forv78rü O?a 
the rails, until the ends of the made are re 
ceived in the forks 28 of the coil transfer arms 2. 
When the motor or other driving means for the 

shaft 25 is operated, the arms 27 will be lowered, 
entering the ends of the mandrel into the curved 
guides 58 which guide the mandrel down Onto 
the rails 35 where the sprockets 6 of the Enandrel 
are engaged by the drive chains 3 which start 
the mandrei to rotate forwardly upon the rails. 
With this forward rotation of the nandrel, the 

coil suspended therefron will be rotated in the 
same direction, the lower portion of the coil being 
submerged in the acid in the tank 343 while the 
upper portion of the coil is exposed to the at 
mosphere. As the coil is continually rotating as it 
moves forward through the acid tank, each por 
tion thereof will be alternately subneged in the 
acid and exposed to the atmosphere, producing 
a clean pickling of the strip. 
As each coil reaches the discharge end of the 

acid tank, the mandre thereof Will be diser 
gaged from the chains 3 and will roll down the 
inclined ends 2 of the rails and be deposited 
in the hooks 68 of the coil transfer argins 5. 
At this point the mandrel will automatically 

trip the limit switch , starting the notor 26 to 
Operate and SWinging the coil transfer arrins 6 
in a clockwise direction as viewed in Fig. b. (One 
hook 68 being longer than the other, te coil 
will be tilted as it is raised from the acid tank, 
draining the acid from the coil back into the 
tank. 
The coil transfer arms will deposit, the ends 

of themandrel in the curved guides 83 which guide 
the mandrel onto the rails 73 in the first water 
tank 64, the Sprockets upon the mandrel being 
engaged by the drive chain 74 rotating the gian 
drel forwardly along the rails 73 and carrying the 
Coil suspended therefrom and Submerged in the 
water. 
As the coil reaches the discharge end of the 

first water tank, the mandrel will be released 
from the drive chains 74 and will roll down the 
inclined ends to of the rails 73 and be re 
ceived in the hooks 99 of the coil transfer arras 
98, at the same time operating the limit switch 
03 and starting the motor f02 which swings the 

coil transfer arms 98 in a clockwise direction 
as viewed in Fig. 1c, depositing the ends of the 
mandrel in the curved guides 05 which guide 
the mandrel onto the rails fo4 in the second water 
tank 95. The mandrel is engaged by the drive 
chains 06 which convey the mandrel forwardly 
along the rails 06 with the coil suspended there 
from and submerged in the hot water. 
As the mandrel is released from the chains GCG, 

it rolls down the inclined ends f25 of the rails 
04 and is received in the hooks 26 of the coil 
discharge arms 2, tripping the switch G32. 
and starting the motor 3 which moves the arms 
2 in a clockwise direction, depositing the coil 
'lpon the cradle 33 and depositing the mandrel 
upon the notched bracket plates 38 so that it 
may be removed from the center of the coil. 
When the cylinder 3 is operated to withdraw 

the plunger 36, the cradle 33 is rocked forwardly 
and downwardly, discharging the coil onto the 
platform 44 of the up-ender. As the up-ender is 
rotated through a substantially 90° arc by the 
motor f4, the coil will be deposited on end on the 
conveyor K. 

claim: 
1. Pickling apparatus for pickling a coil of 

metal including a tank containing liquid, a man 

0. 

5 

28 

30 

35 

40 

50 

55 

80 

65 

70 

In 



thereon from the first conveyor means and trans drel upon which the coil is supported, a track 
associated with the tank upon which the mandrel is supported, and conveyor means for moving 
the mandrel along the track in a substantially 

is horizontal direction and cooperating means on 
the conveyor means and mandrel for rotating the 

. mandrel as it is moved along the track whereby 
the coil is rotated and moved in a substantially 
horizontal direction through the liquid. 

10 - 2. Pickling apparatus for pickling a coil of 
metal, including a tank containing liquid, a man 
dire upon Which the coil is supported, and con 

; veyor means for continuously, moving the man 
drel along the tank in a substantially horizon 

16 tal direction and continuously rotating the man 
... drel as it is moved along the tank whereby the 

coil is continuously rotated and continuously 
moved in a substantially horizontal direction 
through the liquid. - 

20 3. Pickling apparatus for pickling a coil of 
metal, including a tank containing liquid, a man 
drel upon which the coil is supported, means . 
adjacent to the top of the tankfor forwardly mov 
ing and rotating the mandrel for passing the 

25 coil partially submerged in the liquid through the 
tank in a substantially horizontal direction and 
rotating the coil as it is passed through the tank. 

4. Pickling apparatus for picking a coils of 
metal including a tank containing liquid, rails. 

30 associated with the tank, a mandrel upon which 
the coil is supported, a sprocket upon the man 
drel, a drive chain for engagement with the 
sprocket for moving the mandrel over the rails 
and rotating the mandrel as it is moved over the 

35 rails whereby the coil is rotated and moved through the liquid. 
5. Pickling apparatus for picking a coil of 

metal including a tank containing liquid, rails 
associated with the tank, a mandrel upon which 

40 the coil is supported, guides at the entrance end : 
of the tank for guiding the mandrel onto the 
rails, a sprocket upon the mandrel, a drive chain 
for engagement with the sprocket for moving. 
the mandrel over the rails and rotating the man 

: 45 drel. as it is moved over the rails whereby the 

is means for receiving the mandrel with 

... collis rotated and moved through the liquid. 
- 6. Pickling apparatus for picking a coff of met 
all including a tank containing liquid, rails associ 
lated with the tank, a mandrel upon which the 

50 coil is supported, a sprocket upon the mandrel, 
* a drive chain for engagement with the sprocket 
for moving the mandrel over the rails and rotat 
ing the mandrel as it is moved over the rails 
whereby the coll is rotated and moved through 

55 the liquid, and transfer arms at the discharge end 
of the tank for removing the coil from the tank. 

7. Pickling apparatus including a tank con 
taining liquid, a second tank containing liquid. 
located beyond the first named tank, a nandrei . 

60 for supporting a coil of metal to be treated, con 
veyor means for moving the mandrel along the 
first tank, cooperating means on the conveyor 
means and nandrel for rotating the mandrel for 
passing the coil through the first tank in a sub stantially horizontal direction and rotating the 
coil as it is passed through the first tank, a sec 
ond conveyor means for forwardly moving the 
mandrel along the second tank, cooperating 
means on the second conveyor means and nuan 
drel for rotating the mantirel for passing the coli 
through the second tankin a substantially horir's zone direction and rotating the coil as it is 

yond the acid tank, a second water tank located 

ferring it to the Second conveyor means. 
8. Picking. apparatus including a tank. con 

taining acid, a tank containing water located 
beyond the acid tank, a mandrel for supporting 
a coil of metal to be treated, means adjacent to 
the top of the acid tank for forwardly moving 
and rotating the mandrel for passing the coil 
partially submerged in the acid through the acid 
tank in a substantially horizontal direction and 
rotating the coil as it is passed through the acid 
tank, means for transferring the mandrel with 
the coil thereon to the water tank, and means 
within the water tank for forwardly moving and 
rotating the mandrel for passing the coil com 
pletely submerged in the water through the water 
tank and rotating the coil as it is passed through 
the water tank. . . 

9. Pickling apparatus including, a tank con 
taining acid, a tank containing Water located be 
yond the acid tank, means for passing a coil 
of metal to be treated through the acid tank in a 
Substantially horizontal direction and rotating 
the coil as it is passed through the acid tank, 
means for removing the coil from the acid tank 
and tilting the coll as it is removed. 

10. Picking apparatus including: a tank con taining acid, a tank containing water located be 
yond the acid tank, means for passing a coll 
of metal to be treated through the acid tank in a 
substantially horizontal direction and rotating 
the coil as it is passed through the acid tank, 
means for removing the coil from the acid tank 
and tilting the coil as it is removed and for then 
transferring the coil to the water tank, and 
means for passing the coil through the water 
tank in a substantially horizontal direction and 
rotating the coil as it is passed through the water 

ii. Pickling apparatus including a tankº con 
taining liquid, rails associated with the tank, 
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a mandrel upon which a coil of metal to be treate 
ed is supported, a sprocket upon the mandrel, 
a drive chain for engagement with the sprocket 
for moving the mandrel over the rails and rotat 
ing the mandrel as it is moved over the rails 
whereby the coil is rotated and moved through 
the liquid, and transfer arms at the discharge 
end of the tank for, removing the coil from the 
tank, hooks upon said transfer arms, one hook 
being longer than the other whereby the coil is 
tilted as it is removed from the tank. . . . 12. Pickling apparatus including. a tank con 
taining acid, a tank containing water located be-, 
yond the acid tank, a second water tank located 
beyond the first mentioned water tank, means for 
passing a coll of metal to be treated through the 
acid tank in a substantially horizontal direction 
and rotating the coil as it is passed through, the 
acid tank-means for removing the coil from the 
acid tank and tilting the collas it is removed and 
for then transferring the coil to the first water 
tank, means for passing the coil through the first 
water tank in a substantially horizontal direc 
tion and rotating the coil as it is passed through 
the first water tank, means for transferring the 
the coil through the second water tank in a sub 
stantially horizontal direction and rotating the 
coil as it is passed through the second water tank, 
and means for removing the coil from the second 
water tank and tilting the coil as it is removed. 

13. Picking apparatus including a tank con 
taining acid, a tank containing water located be 

65. 

coil to the second water tank, means for passing 
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6. 
beyond the first mentioned witer tank, means 
for passing a coil of metal to be treated through 
the acid tank in a substantially horizontal direct 

10 
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tion and rotating the coil as it is passed through 
the acid tank, means for renoving the coil from 
the acid tank and tilting the coil as it is removed 
and for then transferring the coll to the first 
water tank, means for passing the coil through 
the first water tank in a substantially horisontal 
direction and rotating the coll as it is passed 
through the first water tank, means for trans 
ferring the coil to the second water tank, means 
for passing the coil through the second water 
tank. in a substantially horizontal direction and 
rotating the coll as it is passed through the sec 
ond water tank, means for removing the coil 
from the second water tank and tilting the coil 
as it is removed, and means for turning the coil 

2001,931 
on end after it is removed from the second water 
tank. 

14. Pickling apparatus including a tank con 
taining acid, a tank containing water located be 
yond the acid tank, a mandrel for supporting a 
coil of metal to be treated, means adjacent to 
the top of the acid tank for forwardly moving 
and rotating the mandrel for passing the coll 
partially submerged in the acid through the acid 
tank in a substantially horizontal direction and 
rotating the coil as it is passed through the acid 
tank, means for transferring the mandrel with 
the coil thereon to the water tank, and means as 
sociated with the water tank for forwardly mov 
ing and rotating the mandrel for passing the coli 
through the Water in the Water tank and rotat 
ing the coil as it is passed through the Water. 
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