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UNITED STATES PATENT oFFICE 
2419,070 

STRIPCOATING APPARATUS 
Arnold C. Grunke, Apollo, and Earl R. Muddi 
man, Wilkinsburg, Pa, assignors to Carnegie 
Illinois Steel Corporation, a corporation of New Jersey 

Application August 28, 1944, Serial No. 551,494 
(CI. 91-12.7) 7 Claims. 

This invention relates to a device for the coat 
ing of strip material and more particularly to a 
device for effecting Such coating by immersing 
strip metal in molten coating metal. 
The invention has as one object thereof, the 

prevention of defects in the coating which are 
frequently caused by rubbing the coated metal 
against guides with the coating in heated and, 
therefore, soft condition. 
Another object of the invention is the pro 

vision of means automatically Synchronizing the 
entry and exit speeds of the strip metal into the 
coating device, Whereby coating is possible at 
high Speeds and the coating produced is uniform 
in thickness and quality. 
These and other objects of the invention Will 

appear as the description proceeds. 
The invention overcomes difficulties encoun 

tered in the use of conventional galvanizing pots 
wherein the moving strip enters the pot through 
a set of driven pinch rolls, passes down into the 
bath of molten coating metal between top and 
bottom guides located in the bath, through guide 
rolls located in the bath near the bottom of the 
pot, and then upward and into the exit pinch rolls. 
With Such a device, it is necessary frequently to 
adfust the peripheral speeds of the entry and exit 
pinch rolls since the strip is engaged in both sets 
of driven rolls simultaneousy. If the exit rolls 
are driven'attoo great a peripheral Speed With 
respect to the speed of the entry rolls, the strip 
being coated is diragged against the upper guide 
and portions of the coating are injured or are 
completely scuffed off the upper face. If the pe 
ripheral speed of the exit rolls is too slow, on the 
other hand, the coated strip drags on the bottom 
guide with similar consequent injury to the coat 
ing on the bottom face. The adjustiment of 
speeds of the entry and exit pinch rolls is rendered 
difficult since coating metal tends to build up on 
the peripheries of the exit pinch rolls, thereby pro 
gressively increasing their diameter. Thus, from 
time to time the exit rolls must be ground down 
to their Original size, and the periphera speeds 
of entry and exit rolls again adjusted. Other 
obvious consequences offailing to maintain prop 
er relationship of the entry and exit rolls in the 
prior art coating devices are the production of 
un'even coatings on the strip due to the different 
lengths of time different parts of the strip are in 
the coating bath, and the occurrence of cobbles, 
which may so jam the strip between the guides 
as to cause a complete shut down of the coating 
device. 

2 
culties by providing means forfeeding strip metal 
through a metal coating device of the class de 
Scribed Which maintains automatic synchronism 
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between the peripheral Speed of the entry pinch 
rolls and the exit pinch rolls. The Speed of the 
entry rolls in the coating device of the present 
invention is varied automatically, as required, to 
be maintained in synchronism With the speed of 
the exit rolls, whereby the strip travels through 
the metal coating bath in a substantially fixed 
path without contacting any guide devices. 
The invention Will be more readily understood 

by reference to the accompanying drawings, in 
Which: 
Figure 1is a vertical cross-section through the 

coating device of the present invention; 
Figure 2 is a plan view of the device; and 
Figure 3 is a schematic Wiring diagram show 

ing the manner in Which the Speed control motor 
is hooked up to the control switches. 
The coating device shown in Figures 1 and 2 

consists of a pot i containing a bath 2 of molten 
metal such as zinc, such metal being maintained 
at the proper temperature by heating means (not 
shown), The upper edge of sides 3 of pot ?i is 
provided With a flange-like member 4, to Which 
are attached supports for the strip conveying 
means; that is, the feeding, or entry, and the 
Withdrawing, or exit, rolls, and the Speed change 
drive mechanism for the entry rolls. Pot ?i is pro 
vided on the entry side With a fluXbox 5 contain 
ing a suitable molten fuxthrough which the strip 
passes before entering the molten metal bath. 
Extending from the fuXbox to a position closely 
adjacent exit pinch rolls 6 and I are upper and 
loWer guides 8 and 9, respectively, between which 
the strip passes in its travel through the pot. 
Guides 8 and 9 are made of Such configuration 
that the strip travels between them substantially 
equidistant between the two when the speeds of 
entry and exit rolls are properly synchronized. 
The strip of metal to be coated, which is des 

ignated by the numeral 0, travels into the coat 
ing device in the direction of the arrow shown in 
Figure 1, between driven entry rolls li and 2, 
from Which it enters the pot through the fuX 
box 5, travels in a path which is substantially in 
the form of a catenary curve between the guides 
8 and 9, and leaves the pot by means of driven 
exit rolls 6 and 7. Entry rolls il and 2 are sup 
ported by a frame i 3 mounted at the top edge of 
the pot , frame i 3 having vertical bearing guide 
slotS 4 in the Sides thereof Within Which the 
bearings for rolls ?i and 2 are retained and in 

The present invention overcomes such diffi- 55 which they may slide vertically. Top roll t2, which 
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is maintained in contact with the botton roll by 
means of its own weight, is connected for rotation 
with roll i bygears l' and 2'. Roll lf is driven 
by sprocket i 5 affixed to shaft f 5', upon which 
roll is supported, by means of chain 6, which 
is drivenby change speed mechanism 7, presently 
to be described. Exit rolls 6 and 7 are driven by means of elec 
tric motor 8, supported on a suitable pedestal, 
as shown, through the intermediary of reducing 
gear box 9, to the output shaft 20 to which is 
connected shaft 2 having a pinion 2' meshing 
with a gear 6' on roll 6. Roll 7 is driven from 
roll 6 by means of gear 22 affixed to its support 
ingshaft on the far end thereof, said gear mesh 
ing with gear 23 affixed to the shaft of roll 6. 
The speed change mechanism from which the 

entry rolls are driven derives its power from 
sprocket 24 attached to shaft 2, Said sprocket 
being coupled to driving sprocket 25 of the speed 
change means 7 by chain 26. Speed change 
means i7, which may be of any standard type, 
is, in the embodiment shown, one which accom 
plishes speed change by the inverse variation in 
effective diameter of two V-grooved pulleys upon 
which runs a belt or chain of constant length. 
In the mechanism shown, the driving V-grooved 
pulley is made up of the two flange members 27 
and 28 keyed upon driving shaft 29 for sliding 
movement toward and away from each other. 
The driven V-grooved pulley consists of two 
flange members 30 and 3 similarlymounted upon 
driven shaft 32. The fiange members 27 and 3 t 
and 28 and 30 are rotatably connected to pivoted 
levers 33 and 33', respectively, as shown, So that 
When the left hand ends of Such memberS are 
caused to approach each other, members 2T and 
28, constituting the driving pulley, move away 
from each other thus giving the driving pulley 
a smaller effective diameter, and flange members 
30 and 3, constituting the driven pulley, are 
caused to approach each other, thus giving the 
driven pulley a greater effective diameter and 
decreasing the speed of driven shaft 32 as com 
pared with the speed of driving shaft 29. The 
moving of the left hand ends of the levers away 
from each other Will readily be seen to effect the 
opposite result, that is, to decrease the ratio of 
speed reduction of shaft 32 as compared With 
Shaft 29. Movement of the levers toward and 
away from each other is accomplished by means 
of right and left hand threaded shaft 34 suit 
ably journaled in the housing of the speed re 
ducing means and having nuts of the correspond 
ing hand threaded thereon, said nuts being piv 
otaly mounted on the left hand ends of levers 
33 and 33'. Sprocket 35, which is affixed to the 
projecting end of driven shaft 32, drives entry 

. roll. 1 by means of chain 6 and sprocket 5, 
heretofor? mentioned. 

In accordance With the present invention, the 
speed change mechanism i 7 is automatically con 
trolled by the strip entering the coating device, 
so that the Speed of the entry rolls is Synchro 
nized With the Speed of the exit rolls, that is, 
the peripheral Speeds of the entry and exit rolls 
are made equal, and the Strip in the coating pot 
progresses therethrough without contact With 
upper and lower guides 8 and 9. This object is 
attained by the provision of contact arms 36 and 
37 placed in proximity to the upper and lower 
faces of the Strip as it is about to enter the pot. 
Such arms areso positioned that when the entry 
rolls bear the proper speed relationship to the 
exit rolls and the strip thus follows the desired 

4 
path through the pot, the strip does not touch 
them. If, however, the entry rolls are driven too 
fast relative to the exit rolls, the strip 0 will sag 
and contact arm 37 thereby depressing it and 
completing a circuit through switch 39, which 
may be in the nature of a micro-limit switch op 
erated by pressure upon arm 37. Switch 3, 
Which is similar to switch 39, will be operated 
When the entry rolls are driven too slowly and 
the Strip accordingly is pulled into a position 
above the desired normal path of travel and into 
contact With arm 36. Switches 38 and 39 act 
through motor control means, indicated gener 
ally at 40 in Figure 1, to operate the speed con 
trol motor 4. Motor 4l is connected to shaft 
34 of the speed reducing device by means of 
Sprocket 42 on the motor, sprocket 43' on shaft 
34, and chain 44 in such manner as to maintain 
the Speeds of Sprocket:S 25 and 35 of the Speed re 
ducing mechanism, and consequently the periph 
eral Speeds of the entry and exit rolls, at Syn 
chronization. 
The manner in which this is accomplished will 

be apparent upon consideration of Figure 3, 
Wherein the control gircuit is shown. The mech 
anism within the motor control device 40 is that 
Which is shown Within the dotted outline in Fig 
ure 3. Motor 4 in this instance is a shunt wound 
D. C. motor and consists of a rotor 45 and a feld 
46. Power for the motor is supplied by power 
lines Lul and i 2. Rotor 45 is connected across the 
power supply but is disconnected therefrom 
whenever switch 47 is in a neutral open position, 
as shown in Figure 3. Switch 4 consists of a 
plunger member 48 to which is attached, by suit 
able insulation, rotor connecting and disconnect 
ing Switch members 49 and 50 and field connect 
ing and disconnecting Switch members 5 and 52. 
SWitch plunger 48, Which is normally maintained 
in the open position shown by means of Springs 
or weights (not shown) is shifted upwardly by 
energization of upper Solenoid coil 53 and is shift 
ed downwardly upon the disconnecting of coil 53 
and the energization of Solenoid coil 54. In its 

5upper position the switch closes the connection 
between the power lines L. and La and rotor 45 
by Switch member 50, and connects field 46 to the 
power Supply by means of Switching members 5 
and 52, the upper end of the field being connect 

50 ed to line L1 and the lower end of the feld being 
connected to line L2. When the plunger 48 of the 
switch is in the downward position, the rotor is 
cOnnected to the Source of pOWer by neans of 
SWitching member 49 and the field is likeWise con 

55 nected to Such source by members 5 and 52, but 
the top end of the field is then connected to line 
L2 and the bottom of the field is connected to 
line L1. Thus Switch 47 allows the connecting 
and disconnecting of the motor 40 to the source 

60 of power, and provides for reversing direction of 
the rotation of the rotor, depending upon wheth 
er the switch plunger 48 is in upper or lower po 
sition. 

Solenoid coil 53 is energized whenever strip 10 
65 contacts arm 37 sufficiently strongly to cause 

closing of Switch 39. This in turn completes the 
circuit from control power supply L3 and L4 and 
energizes Solenoid 53, thereby causing switch 
plunger 48 to assume its upward position. This 

70 in turn causes motor 4 to rotate in Such direc 
tion as to cause the left hand ends of levers 33 
and 33' to approach each other and sprocket 35 
to rotate more slowly.' Consequently the entry 
rolls are rotated at a slower speed so that the 

75 exit rolls take up the slack and cause strip 40 to 

0 

S 

20 

80 

85 

40 

  



2,419,070 
5 

beremoved from contact with arm 37. When this 
correction occurs, SWitch 33 opens, solenoid 53 is 
deenergized, switch 47 returns to its normal open 
position, and motor 4 stops, thus giving for the 
moment a fixed speed relationship between 
sprockets 25 and 35 of the speed change device 
f7, and consequently a fixed speed relationship 
between the entry and exit rolls. 

If, on the contrary, the entry rolls should ro 
tate too slowly and strip 0 should thereby be 
pulled up into contact With arm 36 by the exit 
rolls, switch 38 Will be closed, solenoid 54 Will be 
energized, and plunger 48 of switch 4 would be 
pulled to its downward position. Thereupon mo 
tor 4 i will rotate in a reverse direction to sepa 
rate the left hand ends of arms 33 and 33', there 
by to increase the speed of Sprocket 35 With re 
spect to that of sprocket 25 and consequently to 
increase the Speed of the entry rolls relative to 
the exit rolls. When the entry roll speed has 
been increased sufficiently to cause strip 10 to 
clear arrn 36, Switch 38 Will be opened, Solenoid 
54 Will be deenergized, switch 47 Will return to its 
normal open position, and motor 4l Will stop. 
Guides 8 and 9 are employed to facilitate 

threading of the strip initially through the pot 
and the exit rolls. During operation of the de 
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vice, however, the strip does not contact them, ! 
since the space between them is sufficient to al 
Iow the Strip to deviate from its normal path of 
travel sufficiently to actuate the means for re 
storing synchronismi between the entry and eXit 
rolls Without contacting either guide. Thus the 
device of the invention produces coated Stri> 
metal Wherein the coating is free of defectS caused. 
by contact of the heated coating metal with guide 
devices. Furthermore, because strip 9 passes 
thrOugh the coating bath at a Substaintially con 
stant speed, With each unit length of the strip be 
ing in conta 3t With the coating metal for sub 
stantially the same length of time, the coating 
produced is uniform in thickness and quality. 
Although the device has been described as Work 
ing upon strip material, it is obvious that it may 
be employed, With Suitable changes in the entry 
and exit rolls, for the coating of other continu 
ous products such as wire. 
Whereas we have shown and described a pre 

ferred embodiment of Our invention, it is to be 
understood that the invention is not to be con 
fined thereto, but that its scope is defined in the 
following claims. 
We clain: 
l. In a coating device of the class described 

comprising in combination a pot for holding a 
bath of coating material, and base material con 
veying means comprising means for feeding a 
continuous length of base material to be coated 
into the pot, and means for Withdra Wing the 
coated base material from the pot, the improve 
ment Which comprises means for driving the 
feeding means, means for driving the Withdraw 
ing means, Speed change mechanism in the train 
of the driving means for one of the base material 
conveying means, and means operated by the 
base material passing through the coating bath 
When Such material deviates from the normal 
path of travel to effect a change in the speed 
ratio of the Speed change mechanism, Whereby 
the speed of the conveying means driven by the 
speed change mechanism is altered to restore 
the base material to its normal path of travel. 

2. In a coating device of the class described 
comprising in combination a pot for holding a 
bath of molten coating material, means for feed 
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ing a continuous length of base material to be 
coated into the pot, and means for withdrawing 
the coated base material from the pot, the im 
provement which comprises means for driving 
the feeding means, means for driving the With 
drawing means, speed change mechanism in the 
train of the driving means for the feeding means, 
and means operated by the base material passing 
through the coating bath in a path which is sub 
stantially in the form of a catenary curve sus 
pended from the feeding and Withdrawing means 
When such material deviates from the normal 
path of travel to effect a change in the Speed 
ratio of the speed change mechanism, Whereby 
the Speed of the conveying means driven by the 
change speed mechanism is altered to restore 
the base material to its normal path of travel. 

3. A coating device of the class described com 
prising in combination a pot for holding a bath 
of molten coating metal, conveying means com 
prising means for feeding a continuous length of 
metal to be coated into the pot, means for with 
drawing the coated metal from the pot, said feed 
ing and withdrawing neans conveying the metal 
being coated in a path Which is substantially in 
the form of a catenary curve through the pot, 
means for driving the feeding means, means 
for driving the withdrawing means, speed change 
mechanism in the train of one of the driven con 
veying means, means located at the side of the 
pot into which the continuous metal feeds for 
detecting substantial deviations of such metal 
from its desired normal path of travel, and means. 
operated by the detecting means upon such devia 
tion for effecting a change in the output Speed 
of the speed change mechanism to such value 
that the continuous metal is restored to its nor 
mal path of travel. 

4. A coating device of the class described com 
prising in combination a pot for holding a bath 
of molten coating metal, conveying means com 
prising means for feeding a continuous length of 
metal to be coated into the pot, means for with 
drawing the coated metal from the pot, said feed 
ing and withdrawing means conveying the metal 
being coated in a path Which is substantially in 

o the form of a catenary curve through the pot, 
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means for driving the feeding means, means for 
driving the withdrawing means, speed change 
mechanism in the train of One of the driven con 
veying means, detecting means located above and 
below the normal path of travel of the continu 
ous metal on the side of the pot into Which the 
metal feeds, said metal contacting Said detecting 
means when it rises substantially above or falls 
substantially below its normal path of travel 
through the pot, respectively, and means op 
erated by the detecting means for adjusting the 
speed change device to increase the speed of the 
feeding mans relative to the Speed of the With 
drawing means when the continuous metal con 
tacts the Upper detecting means and to decrease 
the speed of the feeding means relative to the 
speed of th withdrawing means When the con 
tin Ols meta contacts fhe lower detecting reans. 

5. A coating device of the class described com 
prising in combination a pot for holding a bath 
of molten coating metal. conveving means com 
prising means for feeding a continuous length of 
metal to be coated into the pot means for with 
drawing the coated metal from the pot, said feed 
ing and withdrawing means supporting the metal 
being coated between them and conveying it in 
a path Which is substantially in the form of a 
catenary curve through the pot, means for driv 

  



2,419,070 

ing the feeding means, means for driving the 
vithdraving neans, speed change mechanism in 
the train of One of the driven conveying neans, 
detecting means in the form of electric switches 
having pressure operated means for closing the 
circuit therethrough located above and belov7 the 
norma path of travel of the continuous metal 
on the feed side of the pot, said metal contact 
ing sald pressure operated means when it rises 
substantially above or falls substantially below 
its normal path of travel through the pot, respec 
tively, and a reversible electric motor connected 
to the Speed change mechanism and operated by 
the electric switches for adjusting the speed 
change mechanism to increase the speed of the 
feeding means relative to the Speed of the With 
drawing means when the continuous metal con 
tacts the upper pressure operated means and to 
decrease the speed of the feeding means relative 
to the speed of the withdrawing means when the 
continuous metal contacts the lower pressure op 
erated means. 

6. A coating device of the class described com 
prising in combination a pot for holding a bath 
of molten coating metal, means for feeding a 
continuious metal strip into the pot comprising 
pinch rolls, means for withdrawing the coated 
strip from the pot comprising pinch rolls, said 
feeding and withdrawing pinch rolis supporting 
the metal directly between them and conveying 
it in a path which is substantially in the form of 
a catenary curve through the pot, means for driv 
ing the feeding pinch rolls, means for driving the 
with drawing pinch rolls, speed change mecha 
nism in the train of the feeding pinchrolls, means 
located at the feed side of the pot for detecting 
Substantial deviations of the metal strip from 

5 

0 

5 

8 
its desired normal path of travel through the pot, 
and means operated by the detecting means upon 
such deviation for effecting a change in the out 
put speed of the speed change mechanism to such 
value that the strip metal is restored to its nor 
mal path of travel. 

7. In a coating device of the class described 
comprising, in combination a pot for holding a 
bath of coating material, and base material con 
veying means comprising means forfeeding a con 
tinuous length of base material to be coated into 
the pot, and means for withdrawing the coated 
base material from the pot, the improvement 
Which comprises means for driving the feeding 
means, means for driving the withdrawing means, 

I the driving means for one of the base material 
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conveying neans being selectively variable in 
Speed, and means operated by the base material 
passing through the coating bath when such ma 
terial deviates from the normal path of travel 
to effect a change in the speed of the variable 
speed driving means, whereby the speed of the 
conveying neans driven by the variable speed 
driving means is altered to restore the base ma 
terial to its normal path of travel. 

ARNOLD C. GRUNKE 
EAR. R. MUDIOMAN. 
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