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To all whom it may concern:

Be it known that I, StE JPHF?J THORP o
THOMAS, a subject. of the Queen of Great

- Britain, 1es1d111ﬂ' at Wolverhampton, in the

county of St&ffmd HEngland, have invented
new and useful Impl mfements in Apparatuses
for Cleansing or Washing and Drying Gal-
vanized Sheets, and I do 11eleby declare that
the following is a full, clear, and exact de-
scription of the mventlon whleh will enable

others skilled in the art to which it apper-
tains to make and use the same.

1'his invention relates to an apparatus to

be employed in the galvanizing of metal
sheets, and particular 1y to that pmt of gal-

Vamzmg apparatuses whereby the sheet. is
treated after it leaves the

After the hot sheet leaves the bath the flux

thereon continues to boil and rapidly dries

1s fast to the metal, forming a
ficult to remove.
fore it is desirable to dissolve and wash away
the flux before it shall have had time to dr y
and burn.

Now this nwentlon has for its object to
cause every portion of the surface of a sheet
to be washed almost immediately (or as nearly
S0 as may be conveniently praciicable) after
the coating metal has set or crystallized, so
that the ﬂux may be dissolved and washed
oft before it can be burned or dried hard; to
cause also any other impurities to be washed
away at the same time; to insure, without the
use of a drying-stove, that the sheet shall be
so rapidly and thoroughly dried as to avoid
any liability of oxidation, and,finally,to effect

up and burs

a considerable saving in labcn and 1nsure a

better and more umf()rm appearance of the
surface of the sheet.

The above object is effected, according to
this invention, by carrying the sheets on
their passage from the galvanizing-bath first

- between washing brushes or appliances, which
‘project the water at a high veloeity and in

the form of spray against the surfaces of the
sheets, and then between dr ylllﬂ'-bru%hes to
which drying absorbent material is supplied
and which dry and clean the sheets, the sheets
being entered between the washing brushes
or apphanees as soon as may be convemently

possible after the co&’rmﬂ metal'on ﬂlen for-

galvanizing-bath.

‘same Sheet aS I‘w 1%

| Thu e-

iz

ward ends has set or crystallized and passed '

between such brushes or appliances at the

speed at which the setting of the metal takes

place along their surfa,ees The sheet may
next be passed between brushes to remove
any p&I‘tICleS of sawdust or the like adhering
thereto.

55

In order that the mvelltl{m may be clearly

understood, I will proceed to describe a prac-

tical appheamon of it with reference to the-

accompanying drawings, of which— |
IFFigure 1 1s a longitudinal vertical mid-sec-
tion Thr ough the part of the apparatus, con-

structed aecmduw to this invention, for use
in washing and ar ying

galvanized Sheets in
the manner of the invention. _
of the (,Lppa,m,tus which is below the broken
line z Iig. 1, is shown detached on the
Fig. 2 is a longitudi-
nal vertical mld—seemon thr ough the p&lt of
the apparatus used for ﬁneblly cleaning the
sheets after they have been washed and dr ied

‘in the part of the appala,tus 1llustrated in

IFigs. 1 and 1*.  TFig. 3 is a plan of the part
of the appamtus seen in Fig. 1. Fig. 4is a
plan of the part of the apparatus seen in Fig.

2. Tig. 5 is an end elevation of the part oi

the appmatus used for drying the sheets, as

-seen from the direction of the arrowx, Fig. 1.

The pmtmn of the apparatus 111118131&136(1 in
Figs. 2and 4 is shown on separate sheets from
the portion illustrated in Figs. 1 and 3 sim-
ply for convenience of illustration. The for-
mer 18 really connected with the latter, and

the parts through which the connection is
‘made are shown in the several figures as if

broken off.
A is the (1611\701} side or ‘end of the g galvan-
ing-bath.

I j are a pair of rolls of which the operative
surfaces consist of a number of projections
terminating outward in ends of small area,
so as not to injure the coating of the sheets.
These rolls correspond to the rolls f f de-
seribed in the specification of Moses Imyhss
United States patent, dated March 15, 1892,
No. 471,065, (except that the number of plo-

o

6:

The portion
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]ectmns 18 ﬂ“reaﬂy increased, and the pr ojec- -

1at-

tions are shaped as small pyramids with

tened tops for convenience in forming them
| in the same pieces of metal as the 10115 ,) and

100




IO

20

39

35

40

50

55

9 550,806

are similarly placed in relation to the metal |

in the bath. The rolls are positively driven,
as is the case with Bayliss’ rolls. They draw
{he sheets out from the molten coating metal,
and as they do so the %heets fall onto a drum
C, having projections 2 of small end area on
its pempher'y This drumn corresponds to the
drum C described in the aforesaid patent
and is positively driven in a direction to con-
vey the sheets away from the bath. A drum
C’, like the drum C, is mounted at a point
some distance from the drum C, and endless
chains ¢? form with the drums a short carrier
system similar tothe carrier system described
in the said Bayliss patent. The sheets are
carried forward in turn by this carrier and
fed thereby between a pair of brushes b 0,
which rotate rapidlyin the directions respect-
ively indicated by the arrows adjacent there-
to, the one above and the other below the
sheet, the ends or tips of the fibers or bristles
composing the brushes being about twoinches
from the surface of a sheet as 1t passes be-
tween the brushes, so that they do not come
in contact with the sheet. These brushes are

housed in a suitable casing or chamber D.

Water at a boiling tempemture or at as high
a temperature as it can conveniently be ob-
tained 1s supplied through a perforated tube
¢ at the top of the casing I3 onto the upper

brush and water is projected sidewise from

a perforated tube d in the casing against the
lower brush. The brushes as they rotate
throw the water in a fine spray and with con-
siderable force against the upper and lower
surfaces of a sheet, and the dirty water, fall-
ing to the bottom of the casing B, runs away
1]11‘011011 an outlet-slit £ into a troun*h K be-
low, from which 1t passes off through a pipe
¢ to the drain. The slit &£ runs the whole
length, or approximately so, of the bottom of
the case, and the dirt 1s thus readily washed
outthrough the slit by the waterasit flows out
therethrough. ™The sheet 1s guided between
upper and lower guides /i /v through the cas-
ing I3, within which the brushes 0 b rotate,
and as 1t passes forward rfrom between the
washing-brushes 0 0 it is led by the guides/
h to and enters between a pair.of positively-
driven feed-rolls ¢ ¢g, each formed with nar-
row collars ¢’, having plain cylindrical bear-
ing-surfaces. The collars are formed nar-
row, 8o as to bear on a small width only of
the surface of a sheet and thus minimize the
risk of rolling onto the surface any impuri-
ties. T'he rolls g ¢ feed the sheet on between
ouides 7 ¢ similar to the guides 2 A, and said
cguides 72 7 lead it between -a pair of brushes

77 1n a casing D. These brushes rotate rap-
6o 1

idly in the direction indicated by the arrows
adjacent thereto and they are so mounted as
to contact with and rub the passing plate,
the one the upper and the other the lower
surface thereof. The casing D is provided
with a hopper K at the Lop, and sawdust
(sharps or other material suitable for the pur-

pose) is supplied to said hopper and passes

therefrom into the upper portion of the cas-
ing D. As the brushes j 7 rotate, they throw
the sawdust in all directions, some of 1t pass-
ing to the lower brush at the sides, the cas-
ing being long enough to permit thls and as

a ﬂalvamzed sheet passes through between

the brushes the sawdust is proj ected 1n a
continuous shower againstits surfaces and 1s
also rubbed thereagainst by the action of the
brushes. The surfaces are thus thoroughly
dried and are also cleaned. The surplussaw-
dust falls out through a narrow aperture m
in the bottom of the casing and thence down

a chute G into a well H, Fig. 1*, from whence

it is elevated by elevator chains or bands J,
carrying elevator-bucketsJ’; and is delivered
into the upper end of an inclined chute K,
which carriesit to the hopper E. Thusthesaw-
dustisused over and over again. The lower
forward end of the chute Kissuspended by a
rod n from a bearer o, and the hinder upper
end is fixed to the lower end of an arm p,
which is pivoted at its upper end to a sup-
port ¢. A connecting-rod r1s pivoted atone
end to the arm p and is engaged at its other
end with a crank-pin s in the upper wheel s
of the elevator. Thusonce during each revo-
lution of the wheel s’ the upper ‘end of the
chute K is moved or swung outward and al-
lows a bucket, which has already delivered
1ts contents mto such chute, to pass down
clear of the latter.

The special form of elevator described and
illustrated is not of course essential, as any
convenient arrangement of elevator may be
used, and if the elevator chains (or bands) are
carried sufficiently inclined it is obvious that
the chute K need not to be moved outward
for a bucket to clear it, as ample clearance
may be given for a bucket to clear the chute

after delivering its contents thereinto.

The elevator device is mainly indicated in
dotted lines in the drawings.

As the sheets are washed while still in a
heated condition and retain their heat to &
considerable extent as they pass outfrom the
casing or washing-chamber B, they become
considerably dried before entering the casing
D, and thus a quantity of sawdust may be
passed through the chamber 1) a considerable

number of tlmes before it is too damp to be
efficient in drying the sheets, and when it 18

required to be channed 1t can be removed
from the well I and fresh sawdust supplied
thereto.

The sheets are carried forward from the dry-
ing-brushesjj along the guides 22, which pass
through the chamber D and extend beyond 1t
and enter between a pair of feed-rolls ¢ ¢, of
which each roll is formed with narrow collars

So
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t', (substantially similar to the rolls ¢g,) which -

press against narrow surfaces of the sheets
only, and thus minimize the risk of rolling
any -sawdust adhering to the sheets onto the
surfaces thereof. Thesheetsare fedforward

I30

by these rolls along guides w w, which curve -
in anupward direction, as seen in IFig. 2,-and
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Tbetween brushes v v, rotating rapidly in the

directions indicated by the arrows adjacent
thereto, which brush away any sawdust ad-

‘hering tO the surfaces of the sheets and thozr-
The sheets are.

011@1113 clean the surfaces.
drawn from between the brushes v v by means

of rolls d' d', which are similar to the rolls ¢

and 1 before described, and as the sheets
emerge from the rolls d' they are defl
curved guides b'onto a carrier having chains
¢', such as the carrier described in the said
Bayliss patent, by means of which they are
conveyed away to any point desired.

The brushes v v are shown in Fig. 2 as
placed 1in pOSIthll to operate on a Sheet while
the same is in a nearly vertical position, so
that any particles of dirt may readily fall

~ ¢lear of the sheet when detached therefrom
- by the brushes.

| 20

‘the brush-spindle.
driven by means of a belt

The means for driving the various pmtmns
of the apparatus may, of course, be modified.

In the particular apparatus 1llustrated the
lower of the pair of brushes jis driven by
means of a belt passing around a pulley on an.
~overhead shaft (not shown in the drawing os)

and around the pulley¢’, fixed on one end of
The upper brush 7 is
f!'from a pulley on

" the opposite end of the lower brush-spindle

30

to that on which the pulley ¢ is fixed. The

lower brush b is driven by means of a belt s

from the spindle of the lowerbrush j, and the

~upper brush b is driven by means of a belt

- from a pulley on the opposite end of the spin-

35

40

~the rolls d"d’ pass, at the inner end of the car-

80

- drum - N.

55

- operated, also, by means of a chain m' from

60

- Fig. 1, from the spindle of the lower roll g.

- ated.

a chain &' from a wheel on the spindle of the .
One of the rolls d'is driven by
means of a chain I' from a wheel on the slam-_

dle of the lower brush 0 to that on which the

pulley is fixed, which is operated by the belt
N
a’ from a pulley on an overhead shaft, (not

One of the brushes v is driven by a belt

shown,) which. passes around a pulley ¥ on
the bmsh—Spmdle, and the other brush v is
driven by a belt from the spindle of its fellow
brush. The chains ¢’ of the carrier beyond

rier for convenience in the general arrange-

ment, around drums L, M, and N, Fig. 2; bt
of course one drum 01115:' ma,y be used at such_ |

end, if preferred. The drum N is driven by
means of a belt from a pulley on an overhead

shaft, (not shown,) which passes around the
plﬂley O, Fig. 4, flxed on the spindle of such
drum, and thus the carrier-chains are oper-
The lower roll ¢ is driven by means of

dle of the lower roll ¢, and the lower I'Oll g 18

a wheel on the spindle of the lowerrollZ. The
drum C' of the carrier adjacent to the galvan-
1zing-bath is operated by means of a belt n/,

The drum C is of course operated by the car-
rier-chains c~.

geared together by a toothed wheel on one
gearing with a toothed wheel on the other.
The elevator is driven by means of a chain g’
from the spindle of the drum N, which passes

ected by

the drum C and the spraying-brushes.
sheets, such as No. 26 Birmingham wire-gage,

The rolls. of each pair are

around a wheel on- the lower spindle 7’ of the
elevator.

It is not of course: essentml that in some in-
stances belts and in some instances chains
should be used for driving one shaft or spin-
dle from another. The drawmﬂs have been
made from the machine as ﬁtted up, and as
in some cases belts are shown and in others

chains are indicated the description has been

made to correspond therewith.

In order to obtain the fullest adva,nt.cmge in
washing the sheets, they should commence to
enter between the spraying-brushes immedi-
ately the coating metal has sef or erystallized

75

30

on their forward ends, and regard to this

should be had in fixing the distance between

require, in order that they may be pr operly

coated, to: pass out from the molten coating
-metal at the rate of about eighteen feet per

minute, and the distance from the centerofthe
brushes to the surface of the molten metal,

‘measured along the surface of the Sheet
Thicker Sh_eets

should be'about four feet. _
should, as is well understood, leave the bath
somewhat more slowly. - They retain their

‘heat longer than the thinner sheets, and the

coating metal does not in consequence CTYS-
tallize so qmcklv It isfound in practice that
four to five feet is a suitable distance from the
center of the spraying-brushes b b to the center
of the drying-brushes 7 4, whatever the thick-

‘ness of the sheets which are being treated.

The cleaning - brushes v v may be placed

at any desned distance from the drying-

brushes 7 1. -
The washin g, dr ym g, and cleamn o brushes
may each be conveniently abouttwelve inches
in diameter. |
The spraying or washing br ushes maJ}T berun

| at a velocity of about two hundred and sixty

revolutions per minute and the drying and

Thin
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cleaning brushes at a velocity of about one

hundr ed and. thirty revolutions per minute.
The operative pa,rts of the brushes may be
of fiber, such as is used for brushes for other
purposes, or they may be of bristles. .
In order to enable the distance betwe en the
W&Shlllﬂ-bl‘llShe% and. the drum C to be ad-
justed to suit different conditions of working
and thus insure in any case that each portwn

‘of the surface of a sheet shall be washed

almost immediately after the coating metal
thereon has sef, and at the same tlme to

maintain the relative positions of the other
parts of the apparatus, the pairs of brushes,

guide-rolls, drums C', I, M, and N and th_e

elevator may be molmted on slides P, fitted
S0 as to becapable of being shifted 10ng1tud1—-

nally along fixed V-guides R through the me-

dium of screws S, fitted to turn in lugs W on
the endf:, of the g mdes R and screwed through

T15

120

r25

lugs v' on the ends of the slides P, and’of be- |

ing held by such serewsdSinany positiﬂn into
which they have been moved. A hand-wheel
w' is fixed on each screw S, whereby. the lat-




10

15

20

30

0

45

55

6o

used over again.
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ter 18 operated. |
R are shown in transverse section in Iig. 5.

The mechanism described is mounted in and
on a suitable frame X of anykind best suited
to the occasion.

When 1t is desired to vary thedistance be-
tween the rollers 7 at the bath and the wash-
ing-brushes 0, the drums C and C' will, of
course, be Sepamted, and this will require
that the chains ¢2be lengthened orshortened,
as required, by removing links therefrom or

adding links thereto.

The brushesvareindicated in Fig. 4 merely
by a rectangle formed with broken lines.

Bytheemployment of this apparatusevery

portion of the surface of a sheet may be
washed almost immediately after the coating
metal has set or crystallized, as the sheets
pass through the brushes at therate of speed
at which they leave the bath, and conse-

quently at the speed at which the setting of

the metal takes place along their surfaces,

.and thus the flux is dissolved and washed off
before it can become burned, and any other

impurities are of course washed away also.
A small amount of water only is required and
the dirty water passes away at once from the
bottom of the washing-chamber and is not
The sheets retain their
heat to a considerable degree while passing

between the drying-brushes and passoutfrom -

the drying casing or chamber in a dry condi-

tion, so that there is no need to place them

subsequently in a drying-stove. The rapid-
ity of the whole operation, which is entirely

automatic, does not allow time for.oxidation.

A considerable saving in laboriseffected over
the old methods and a better and more uni-
form appearance of the surface of the sheets
insured.

It must be borne in mind that in the case of

any but a short sheet the forward end of the |-
sheet commences to be washed before the

hinder end thereof is clear from the bath, so

that all of the operations set forth as success-

1ve may be taking place simultaneously on
the same sheet.

be 1n the bath when the forward end reaches
the washingdevices. However, the thickness

of the sheet, the temperature of the bath, and

that of the room will effect the setting of the
coating metal on the sheet. In fixing the po-
sition of the washing-chamber with relation
to the bath the attendant is guided by his ex-
perience.

- The apparatus-above descrlbed is intended
more especlally for use with apparatus which

delivers the sheets automatically from the
bath tothe washing-brushes above deseribed

andisespecially suitable foremployment with

delivery-rolls of the character of those by

which the sheets are delivered from the gal-

The slides P and V-guides’

In the case of a ten-foot
sheet, for example, five feet of it will usunally

vanizing-bath described in the said Bayliss
patent—that is to say, with the delivery-rolls
f 1 above described.

It has not been deemed necessary to illus-
trate thebath and the delivery devices for the
sheet connected therewith, as these devices
are common and arenot actually included in
my invention. The devices for this purpose

shown in the Bayliss patent before mentioned

will serve.

I prefertoemploy brushes for projecting the
washing-water and the granular absorbent
material for drying the sheets upon the latter;
but some equivalent rotating or revolving ap-
pliance which would not be called a ‘“brush”
might, especially for the washer, answer as a
substitute. Therefore I do not Timit myselt
strictly to a fibrous brush.

Having thus descubed my invention, I
claim—

1. Inanapparatus for cleansing galvanized
metal sheets, the combination with a moving
carrier for carrying the hot sheet from the
point where it leaves the galvanizing bath to
and through the cleansing mechanism, of a
washer for the sheetsituated at that pointin
the travel of the sheet where the coating
metal will have set but the flux thereon will
be still unburned, said washer comprising
means for projecting water against both faces
of the sheet, substantially as and for the pur-
pose set Torth.

2. Inanapparatus for cleansing galvanized
metalsheets, the combination with a washing
chamber or casing, having inlets for water
and a passageor way throughitforthesheet to
be washed, of a pair of rotating brushes or the
like within said casing, whereby the water en-
tering the casingis projected by said brushes

| against the plate in the form of spray, sub-

stantially as set forth.

3. In an apparatusfor carrying and cleans-
Ing a hot metal sheet, fresh from the coating
bath, the combination with the drum C and
delivery rolls 7, fixed with relation to each
other, the frame X, slides mounted on the
frame X, and adapted to be moved along said
frame toward and from the drum C, the drum
C’,mounted on thesaid slides,the chainsabout
the drums C and C’, mechanism for driving
thedrum C', the Wﬂ&hlnﬂ apparatus, mounted
on the said shdes and wul_des adapted to re-
ceive the sheet from the drum C’ and guide
1t through the washing apparatus, substan-
tially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subser 1b1nn
witnesses.

STEPHEN THORPE THOMAS.

Witnesses:
RoOBERT M. LISTER,
ROBERT G. GROVES.
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