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The present invention relates to improvements 
in apparatus for conveying sheet material along 
a path and more particularly relates to such ap 
paratus including a safety device for stopping 
the passage only of deformed or irregular sheets 
through the apparatus. 
The present invention will be described more 

particularly in connection with hot dip, tinplat 
ing apparatus for producing tinplate although its 
principles may be applied to other types of appa 
ratus in which sheets are propelled along a path 
by power-actuated rolls or other means. 

In mills where tinplate is produced by the hot 
dip process, the flat sheets of base metal, ordi 
narily sheets of black plate, are successively, 
rapidly and continuously moved through the tin 
applying apparatus by means of series of guides 
and power-actuated feed rolls. The tinned 
sheets, as they emerge from the plating appara 
tus, are engaged by the first pair of a series of 
catcher rolls. The catcher rolls propel the sheets 
of tinplate to the branning machines and/or other 
processing apparatus. Occasionally, as a sheet is 
moved through the tinplating apparatus, it will 
be bent, wrinkled or deformed so as to have a 
shape different from the normal flat shape. 
These deformed sheets are called "cobbles.' A 
cobble may occur in the tin pot by the sheet being 
improperly fed into the tinning apparatus in a 
biased or canted position. Most cobbles, how 
ever, are formed at the catcher due to the fact 
that the sheets must pass through an open space 
at this point so that cooling air can be impinged 
upon them. A cobble at the catcher causes cob 
bling in the tin pot due to jamming of the suc 
ceeding sheets one on the other. As a result, it is 
necessary to remove the entire machine from the 
line and replace it with another while the tinning 
machine containing the cobbles is repaired and 
the cobbles removed. 

Accordingly, a primary object of the present 
invention is to provide an improved sheet con 
veying apparatus which includes means for guid 
ing normal sheets along the path of sheet move 
ment and for stopping automatically the feed 
ing apparatus upon receiving a cobbled sheet 
whereby damage to the apparatus and the forma 
tion of additional cobbles is prevented. 

It is also an object of the present invention to 
provide a safety device for hot dip, tinplating 
apparatus which includes means for guiding flat, 
normal sheets from the grease pot rolls to the 
catcher rolls and for stopping the grease pot rolls 
When a sheet is deformed in the plating apparatus 
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to prevent feeding the deformed sheet to the 
catcher rolls. These and other objects and advantages will 
become more readily apparent from the following 
detailed description taken in connection with the 
accompanying drawings in which: 

Figure 1 is a sectional view taken longitudinally 
of apparatus embodying the present invention in 
which the front portion of the apparatus has 
been removed to more clearly show the internal 
structure; Figure 2 is a transverse, fragmentary sectional 
view taken along line 2-2 of Figure 1; and, 

Figure 3 is an enlarged, fragmentary view of 
the switch and its operating mechanism taken 
as indicated by line 3-3 on Figure 2. 

Referring more particularly to the drawings 
showing a preferred embodiment of the present 
invention, the hot dip tinplating apparatus in 
cludes a tank to through which sheets are 
successively passed and coated with molten tin. 
Sheets are flat sheets of ferrous metal ordi 
narily containing a low percentage of carbon and 
commonly referred to as "black plate.” 
The tank 0 includes a lower compartment or 

tin pot 2 in which there is maintained a molten 
pool of tin. A pair of upper plate members 3 
extend across the tank O to form a flux pot 4 
in which there is maintained a body of liquid 
flux. A grease pot 5 confines a pool of grease, 
Such as palm oil, on top of the pool of molten 
tin. Power-actuated, rotatable feed rolls T are 
provided for feeding sheets one by one into 
the tank O. Power-actuated feed rolls 8 are 
rotatably mounted in the tin pot 2 and rolls 8 
and the two guide members 9 and 20 guide sheets 

through the pool of molten tin. Three pairs 
of power-actuated feed rolls 2, 22 and 23 are 
rotatably mounted in grease pot f5 for feeding 
the sheets up through the palm oil. These feed 
rolls 2, 22 and 23 are also wiping rolls and, at 
least to a certain extent, control the thickness of 
the tin allowed to remain on the sheet f by re 
moving the tin which is in excess of the predeter 
mined amount desired. 
The tinplating apparatus includes a pair of up 

Wardly extending side frame members 24 and 25 
in which are mounted a pair of horizontal pipes 
27, 28, each connected through a hose 29 to a 
Source of air or other fluid under pressure. The 
pipes extend transversely of the opposite surfaces 
of the strip and each pipe is provided with a plu 
rality of outlet passages 32 for directing streams 
of air against the corresponding surface of the 
hot, plated sheet as it emerges from the grease 
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pot 5 to cool and solidify the tin coating. A 
plurality of power-actuated catcher rolls 35 are 
rotatably mounted in the frame members 24 and 
25 for propelling the sheets further along the 
path of sheet movement to the guide member 37. 

Sheets of pretreated black plate are either 
manually or mechanically fed successively to the 
tinplating apparatus. Any suitable sheet feed 
ing apparatus may be used. The rotating feed 
rolls f pass the sheet down through the fux 
pot 4 and into the tin pot 2 where the rotat 
ing rolls 8 move the sheet through the pool of 
molten tin. The guide 20 bends the leading 
edge of the sheet upwardly so that it enters the 
nip of the first pair of grease pot rolls 2. The 
grease pot rolls 2, 22 and 23 remove the excess 
molten tin and pass the sheet upwardly between 
the cooling pipes 27 and 28 until the leading edge 
of the sheet is gripped between the catcher rolls. 
The catcher rolls 35 move the sheet further along 
its path of movement through the mill. 
As the leading edge of the flexible sheet 

is pushed upwardly by the grease pot rolls to 
ward the catcher rolls, the uppermost portion 
of the sheet needs to be Supported and guided 
toward the catcher rolls 35. A guide means 
is provided for guiding the sheet from the 
grease pot rolls to the catcher rolls. Opposed, 
divergent, depending guide members or fingers 
39 and 40 are mounted on and connected to cor 
responding square shafts 4, 42. The shafts 4f 
and 42 are pivotally supported in the side frame 
members 24 and 25 so that each shaft and the 
depending guide fingers are pivotally movable 
about an axis parallel to the sheet and normal 
to the direction of sheet travel. A spur gear 45 
is connected to the shaft 4 and a meshing Spur 
gear 44 is connected to the shaft 42 so that the 
shafts 4 and 42 turn in unison. An outwardly 
extending lever 46 is connected to the shaft 4 
and a stop 47 is mounted on the side frame mem 
ber 24. Stop 47 stops rotation of the shafts 4 
and 42 in a direction to move the opposed fin 
gers 39 and 40 toward each other. So that the 
fingers are maintained in position to guide and 
allow the passage therebetween of normal, flat 
sheets. 
A normally closed switch 48 is mounted on 

the side frame member 24 and is operably con 
nected to the drive means for driving all of 
the feed rolls. A common drive means of the 
type customarily used in hot dip, tinplating ma 
chines rotates all of the feed rolls 7, 8, 2, 22 
and 23 and the catcher rolls 35 at the same 
peripheral Speed, a portion of this drive means 
is beneath cover 49, Figure 2. A downwardly 
extending, vertically movable plunger 50 of 
switch 48 is provided at its lower end with a 
roller 5 engaging lever 46. A compressed spring 
52 extends about plunger 50 between the Switch 
48 and an adjustable nut 53 threadedly engag 
ing the plunger 50. The Spring 52 presses the 
plunger 50 and the lever 46 downwardly to main 
tain the switch 48 in the normally closed posi 
tion and to urge the divergent guides 39 and 40 
toward each other as far as stop 47 will permit. 
The spring 52 resiliently urges the guides 39 and 
40 into the normal position for guiding flat sheets 
from the grease pot rolls to the catcher rolls. 
The force urging the guides 39 and 40 toward 
each other to the sheet-guiding position can be 
changed by adjusting nut 53 to vary the pres 
sure exerted by spring 50. and by varying the ef 
fective length of lever 46. 
As a flat sheet is moved up between the guides 

39 and 40, the guides guide the sheet into the nip 
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of the lower pair of catcher rolls. The stop 47 
may be positioned so that the guides are spaced 
apart a distance equal to or greater than the 
thickness of a sheet Or, the stop 47 may be posi 
tioned so that the guides are spaced apart a dis 
tance slightly less than the thickness of a sheet. 
In any one of these positions, the guides 39 and 
40 provide some support for and act as guides 
for the flat sheets and the passing of a flat sheet 
between the guides While so positioned does not 
move the guides 39 and 40 sufficiently to actuate 
the Switch 48. 
As an enlarged deformed portion of a de 

formed sheet enters the convergent throat be 
tween the guide members 39 and 40 and starts, 
to pass between the divergent guide members 
39 and 40, these members are spread apart which 
in turn raises lever 46 and plunger 50 to open 
the switch 48 and stop all of the feed rolls. The 
deformed sheet is removed and the apparatus 
then restarted. Thus, the guides 39 and 40, when 
in the normal or sheet guiding position, are ar 
ranged to guide the normal sheets being fed 
upwardly by the grease pot rolls and are mov 
ably supported for movement to a different po 
sition upon receiving a deformed sheet from the 
feed rolls. The guides and the switch consti 
tute a safety device for Stopping the feed rolls 
when a deformed sheet is received by the guides 
to prevent damage to the catcher rolls and other 
equipment and to prevent the feeding of addi 
tional sheets through the apparatus until the 
deformed sheet has been removed. Further, 
Without this safety device, the presence of a cob 
ble in the catcher rolls causes cobbles in the feed 
rolls and as it is impossible to remove these cob 
bles, it has in the past been necessary to remove 
the entire machine from the line and replace it 
With another while the tinning machine con 
taining the cobbles was repaired and the cob 
bles renoved. The guides also reduce or elim 
inlate the number of cobbles formed at the 
catcher rolls as a result of improper positioning 
of the leading edge of the sheet so that the lead 
ing edge does not properly enter the catcher 
rolls. 
I claim: 
1. In hot dip tinplating apparatus, the com 

bination comprising, means for successively hot 
dip plating a series of sheets, power-actuated 
feed rolls for propelling the plated sheets up 
Wardly from the plating means along a path, 
power-actuated catcher rolls disposed above the 
feed rolls for advancing the sheets further along 

5 the path, opposed guide members, a pair of shafts 
Supporting the guide members on opposite sides 
of the path of sheets between the feed rolls and 
the catcher rolls in a normal position in which 
the guide members are arranged to guide a nor 
mal sheet therebetween along the path to the 
catcher rolls, each shaft being rotatable about 
an axis extending parallel to the sheets and 
transversely of the direction of sheet travel and 
the shafts movably supporting thc guide mem 
bers for movement through an arc away from the 
path and each other to a different position upon 
receiving a deformed sheet from the feed rolls, 
means resiliently urging the guide members to 
ward the normal position to support and guide 
the normal sheets and providing restrained 
movement of the guide members to said different 
position, and control means mechanically engag 
ing and operable by movement of the guide mem 
bers all the Way to Said different position to stop 
the feed rolls whereby the feed rolls are stopped 
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upon feeding a deformed sheet to the guide 
3. In hot dip tinplating apparatus, the com 

bination comprising, means tor successively hot 
dip plating a series of sheets, power-actuated feed 
rols for propelling, the plated sheets upwardly 
from the plating means along a path, Power 
actuated catcher rolls disposed above the feed 
rolls for advancing the sheets further along the 
path, opposed guide members, a pair of snafts 10 
supporting the guide members on opposite sides 
of the path of sheets between the feed rolls and 
the catcher rolls in a normal position in which 
the guide members are arranged to guide a nor 
mal sheet therebetween along the path to the 
catcher rolls, each shaft being rotatable about 
an axis extending parallel to the sheets and 
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transversely of the direction of sheet travel and . 
the shafts movably supporting the guide members 
for movement through an arc away from the 
path and each other to a different position upon 
receiving a deformed sheet from the feed rolls, 
gear means connecting the shafts for rotation 
in unison in opposite directions, means resiliently 
urging the guide members toward the normal 
position to support and guide the normal sheets 
and providing restrained movement of the guide 
members to said different position, and control 
means mechanically engaging and operable by 
movement of the guide members all the way to 
said different position to stop the feed rolls 
whereby the feed rolls are stopped upon feeding 
a deformed sheet to the guide members. 

3. In hot dip tinplating apparatus, the com 
bination comprising, means for successively hot 
dip plating a series of sheets, power-actuated 
feed rolls for propelling the plated sheets up 
wardly from the plating means along a path, 
power-actuated catcher rolls disposed above the 
feed rollis for advancing the sheets further along 
the path, opposed guide members, a pair of shafts 
supporting the guide members on opposite sides 
of the path of sheets between the feed rolls and 
the catcher rolls in a normal position in which 
the guide members are arranged to guide a nor 
mal sheet therebetween along the path to the 
catcher rolls, each shaft means being rotatable 
about an axis extending parallel to the sheets and 
transversely of the direction of sheet travel and 
the shafts movably supporting the guide members 
for movement through an arc away from the 
path and each other to a different position upon 
receiving. a deformed sheet from the feed rolls, 
gear means connecting the shafts for rotation in 
unison in opposite directions, an arm connected 
to one of the shafts and movable therewith, a stop 
engageable by the arm for limiting the move 
ment of the guide members toward each other, 
a normally closed switch associated with the feed 
rolls and operable to an open position to stop the 
feed rolls, a switch operating member, and resil 
ient means urging the switch operating member 
into engagement with the arm and the arm into 
engagement with the stop to urge the guide mem 
bers to the normal sheet guiding position to Sup 
port and guide the normal sheets to the catcher 
rolls and providing restrained movement of the 
arm away from the stop to open the Switch and 
restrained movement of the guide members to 
said different position to stop the feed rolls upon 
receiving a deformed machine between the guide 
members. 4. In hot dip tinplating apparatus, the com 
bination comprising, means for successively hot 
dip plating a series of sheets, power-actuated 
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8 
feed rolls for propelling the plated sheets up 
Wardly from the plating means along a path, 
power-actuated catcher rolls disposed above the 
feed rolls for advancing the sheets further along 
the path, opposed guide members, means sup 
porting one of the guide members on one side of 
the sheet path between the feed rolls and the 
catcher rolls in a normal position, a shaft sup 
porting the other guide member on the opposite 
side of the sheet path between the feed rolls 
and the catcher rolls in a normal position, the 
guide members in the normal positions being 
arranged to guide a normal sheet therebetween 
along the path to the catcher rolls, means ro 
tatably supporting the shaft for rotation about 
an axis extending in a direction parallel to the 
sheets and transversely of the direction of sheet 
travel, the shaft movably supporting the guide 
member, thereon for movement through an arc 
about said axis away from the sheet path and 
the opposite guide member to a different posi 
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tion upon receiving a deformed sheet from the 
feed rolls, means restraining movement of the 
shaft supported guide member from the normal 
position to support and guide the normal sheets 
and providing restrained movement of the shaft 
supported guide member to said different posi 
tion, a control operable to stop the feed rolls, 
and control operating means connected to the 
shaft supported guide member and movable 
therewith to a control operating position for op 
erating the control and stopping the feed rolls 
upon movement of the guide member to said . 
different position whereby the feed rolls are 
stopped upon the feeding of a deformed sheet to 
the guide members. 

5. In hot dip tinplating apparatus, the combi 
nation comprising, means for Successively hot 
dip plating a series of sheets, power-actuated 
feed rolls for propelling the plated sheets up 
Wardly from the plating means along a path, 
power-actuated catcher rolls disposed above the 
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feed rolls for advancing the sheets further along 
the path, opposed guide members, means sup 
porting one of the guide members in a normal 
depending position on one side of the sheet path 
between the feed rolls and the catcher rolls, a 
shaft supporting the other guide member in a 
normal depending position on the opposite side 
of the sheet path between the feed rolls and the 
catcher rolls, the depending guide members di 
verging outwardly from the sheet path and de 
fining a convergent throat to receive and guide 
a normal sheet therebetween along the path to 
the catcher rolls, means rotatably supporting 
the shaft for rotation about an axis extending 
in a direction parallel to the sheets moving along 
the path and transversely of the direction of 
sheet travel, the shaft rotatably supporting the 
guide member thereon for movement through 
an arc about said axis away from the sheet path 
and the opposite guide member to a different 
position upon receiving a deformed sheet from 
the feed rolls, means restraining movement of 
the shaft supported guide member from the nor 
mal position to support and guide normal sheets 
and providing restrained movement of the shaft 
supported guide member to said different posi 
tion, and control means including a control op 
erable to stop the feed rolls and including a 
movable control operating member movable from 
a non-operating position to a control operating 
position to operate the control and stop the feed 
rolls and including means connecting the control 
operating member to the shaft supported guide 
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supported guide member to said different posi 
tion moves the control operating member to the N ch" .'s Ple 1896 
operating position whereby the feed rolls are 10isis Eagar. E. 1913 
stopped only upon the feeding of a deformed 5 isis588 Droit.courma 13. 1917 
sheet to the guide member 1809,398 Bean -------------- June 5, 193i 

e 2,083,936 Bachhouse ... June 15, 1937 
REFERENCES CEO 2,338,438 3eer ------- Peouloa a Jan. 4, 1944 

The following references are of record in the 10 
file of this patent: 

  


