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Application filed June 16, 1888, Rerial No, 277,239,

(No model,) Patented in Germany December 23, 1884, No, 36,967

in

France December 23, 1884, No. 166,100 ; in Austria-Hungary January 20, 1885, No, 40,949 and No. 2,771, July 9, 1885, No.
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10 all whony 1€ may coreerie.

Be 1t known that I, FRIEDRICH WILHELM
KOFFLER, a subject of the Emperor of Aus-
tria-Hungary, residing at Unter St. Veit, near

5 Vienna, in the Province of Lower Austria, 1n
the Empire of Austria-Hungary, have 1n-
vented certain new and useful Improvements
in Apparatus for Coating Metals with Zinc or
with other Metals, (patented in Austria-Hun-

o gary January 20, 1885, (Vienna,) No. 40,949
and (Buda-Pesth) No. 2,771, July 9, 1885, (Vi-
enna,) No. 15,741 and (Buda-Pesth) No. 34,722,
December 8, 1886, (Vienna,) No. 24,792 and
(Buda-Pesth) No. 60 50], and September 20,

15 1887, (Vienna,) No. 14,203 and (Buda-Pesth)
No. 36,7533 in Gemmny December 23, 1884,
No. 36,967; in France December 23, 1884, No.
166,100; in DBelgium October 16, 1885, No.
70,525, m1d n Enﬂland October 1‘) 1;585 No.

2o 12,485;) and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which i1t appertains to
make and use the same, reference being had

25 to the accompanying drawings, and to letters
or figures of reference marked thereon, which
form a partof this specification.

The invention relates to the art of coating
metals with zine or alloys of zine, and more

30 especially to the art of coating sheet metal
with such,

The manner in which articlesof nietal have
heretofore beenzinked leaves much to be de-
sired, especially in the uniformity ot the coat-

35 ing, whieh is not possible to attain by simple
immersion of the article into a bath of molten
zine., On the other hand, the coating is lia-
ble to become streaky or the zine 18 apt to
gather in ridges or globules, thus forming ac-

40 cumulations of zine of undue thickness upon
the surfaces coated.

My invention has for its object to provide
neans whereby these diificulties are over-
come; and it consists in an apparatus for at-

45 taining the desired resultsin a simple and ex-

peditions manner, substantially as hereinat- |
ter fully described, and as set forth in the |
| formed on such article.

claims.

- — r—— — T B A ——— — = ——e &,

1
ks

' the melting-point of which is higher than
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The invention further consists in struect-
ural featuresand combinations of parts of and
in the apparatus, substantially as hereinaft-
ter described and claimed.

In order to uniformly coat metals with zine,
I remove the surplus zine from the article
immediately after its issuing from the bath
of molten zine, and preferably by means of
revolving br nq}les, so that there will remain
upon thc surface treated a coating of an al-
loy of metals—as, for instance, a coating of
iron and zine When articles of 1iron are
treated.

I have found that sheet iron or steel hav-
ing its surfaces uniformly alloyed with zinc
offers such a resistance to c¢racking or fissur-
ing as to better adapt it for use in the manu-
facture of articles produced by stamping—

50
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“such, for instance, as culinary utensils, which

may e stamped out of such sheet-non with-

out weakening the metal in any particular

places. If 111,1;11(,1‘111016, such sheet metal will

“take a high polish without previous scouring,

orinding, or rubbing with an abrasive agent,
as the removal of the surplus zine leaves a
perfectly homogeneous surface that is capa-
ble of taking a hlﬂ'h polish. The alloy of iron
and zine formed as described also has a
higher melting-point than zine itself, and ar-
ticles of metal treated according to my in-
vention can be coated with met.:i,ls or alloys
of metals by imimersion in a bath of such, the
melting - point of which metals or a1103s 18
higher ’Lhml that of zinec, a result heretofore
not attainable by the Lot process, but only by
plating or electropiating, tor the reason that
articles coated with zmc, according to the 83
usual process of immersion, present “surfaces
holding a comparatively large amount of un-
a,lloygd zine, which burns oﬂf when the arti-
cle is immersed in the bath of metal or alloy,

75

S50

90 -
that of zinc. The zine ashes resulting from
the combustion of the unalloyed zine and re-
adherent to the article will effectu-
ally prevcnt a homogeneous and firmly-ad-
hering coating of another metal or alloy tobe 95
Thus articles made
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of sheet iron or &.teel zinked according to |

my process may be nickeled by immersion
into a bath of nickel and a uniform homoge-
neous and firmly-adhering coating of mckel
obtained, thereby enhancing their dur ability
as well as their appearance. |

In the accompanying drawings, Figure 1 is

a vertical longitudinal. section, taken on lhe-

interrupted line 7 2 of Kig. 2, of a machine
embodying my invention. I‘w 2 is a top
plan view thereof, partly in seetlon
18 a transverse Sectlon taken on the inter-
rupted line o’ &’ of Fig. 2. - Fig. 4 is a section

taken on line ? &° of ‘5&1(1 Fig. 2 Fig. 5isa

front elevation, partly in seetlon of a portion

of the mechanism for 1mpartmﬂ' endw:ise mo-

IFig. 6 is a side ele- -
vation of a portion of the mach ime,llustrating -

tion to the brush-shafts.

the mechanism for moving the brush bhafts
toward and from each othel ; and Figs. 7,8, 9,
and 10 are detail views.

- Letters of like name and kind indicate like
parts in the above figures of drawings.

E indicates the vessel or pan that contams
the molten zine, to each side of which is se-
cured a ba%e-pla,te A, that carries the bearers
B for the brush-shaft bearings and for the
bearings for the mechanism by which the

| brush-shaftsare moved toward and from each

30

35

other, and to be described hereinafter. - To
the bearers BB are also secured bracket-bear-

ings for the journals of sprocket-wheels or
pinions /i, a like wheel or pinion 7’ being
_.Journaled each on a short shaft S §’, lespec,t-

ively, said shafts being journaled in suitable
bearings at a proper elevatmn above the ves-

sel or pan E and carry a fast and loose pulley

for obvious purposes. |
Over each pair of sprocket-wheels travels a
carrier-chain A% that is provided at suitable

- distances apart with hooks 72 Rt arranged al-

45
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ternately in  reversed position on the ¢hain

to which said hooks are secured, so that a
support for the article to be ?mlced when

supported at opposite ends from hooks I3,
will be lowered into the pan B and left thele
to be taken up by a pair of reversed hooks At
Any suitable support for the articles to be
Liﬂked may be provided.
10 of the drawings I have shown this %uppmt
1’ constructed especla,lly for zinking sheet
metal, and it consists of a bar that hab a ;|Our-
nal i at each end. Underneath the bar is
arranged a cross-shaft 2, that has its bealmﬂ*s
in Stla,ps I%, secured to said bar at each end
thereof, 1n Whl(,h straps are also formed the
bearings for the pivot-pin of a pair of tongues
I, for holdmfr a sheet of metal.
sions or arms of the jaws of the tongues form
a rectangle, the upper members of which
overlap each other, one of said members be-

-ing provided with a longitudinal slot ¢ and

the other with a pin 4% to limit the extent of

motion of the arms toward and from each |

other, and consequently the extent of motion
of the jaws 7% of the tongues.
The cross-shaft < is Squared at one end for

IFig. 3

In Figs. 8, 9, and

The exten- |

407,222

the &ppheat ion thereto of a hand-lever, (shown

in dotted lines in Fig. 8,) and said shaft passes

through the 1ect‘mﬂ*ulal opening of the ex-
tensmns or arms of the jaws 2® of the tongues
I and C‘lllle% a double cam, or has two cam-
faces 2" 77 formed theleon that lie within

sald rectangular opening, so that when a par-

tial rotahon 1s imparted to the shaft ¢ the
arms of the jaws will be forced apart, ther eby
closing the jaws 2% as more plainly shown in
Figs. 6, 9, and 10.

To the bemms I3 on opposite sides of the
pan,immediately below the sprocket or chain

wheels 2, and within reach of the hooks 73 h4,

are secured bea,nnﬂs 3 of curvilinear form,

Jection ¢". (See Fig. 7.)

It will be seen tha,t when a sheet of metal
is held by the torgues I, as above described,
and the support I’ is connected with the car-
rier-chains by placing the journals 4 in a
hook A*on each chain, and
caused to travel downwardly, the sheet of

‘metal will be carried down into the pan E

until the support I’ reaches the bearings 43,

on the curved upper face of whmh is a pro-

when the hooks i* will be disengaged from'

the support and the sheet of metal held STS-

pended from the bearings %, thus remaining
immersed in the bath of zine until a pair of
hooks h® take the support I’ up again to lift

the sheet of metal out of the bath. In Fig.

7 1 have shown the hooks %® about to take
up the support I’ left in the bearings * by
the hooks At (Shown in dotted linesin Csmd
figure.) -

“The object of 111&]{11]0‘ the bearings 2° curvi-

linear is to facilitate the depomtmg and the
| taking off of the supports I’, the arec of the

cirele described by the cur ved upper face of
said bearings corresponding to the sweep or
arc of the circle described by the bight in
hooks 7* h* as they travel around the lawer
chain-pulley %, the pr ojection ¢ being so lo-
cated as to hold the supports in a plane pass-

ing through the xertle.:ml axis of the chain-

pulleyr hn.
- The time dmmn* which the Sheet of metal

‘will remain immer Sed 1n the bath will there-

tore depend on the distance between hooks
h* h* on the chains, and this distance may be
varied within eertam limits, according to the
nature-of the article to be zinked.

As the sheet of metal is being lifted out of
the bath of zine, the brushes C’, which are
arranged on oppom‘re sides of the .endless

cauierq are moved toward each other and

caused to revolve to remove the surplus zinc
from the surfaces of the zinked sheet as it

rigses from the bath, this being effeeted by the

following instrum entah f1es.

The bemmgs C C of the brush-shafts ¢, to
which shafts the brush-cylinders are Leyed
are capable of sliding in guideways b b on the
bearers B toward ::md from each other, the
bearing C, for the. front brush-shaft, bemfr
connected with a rack-bar 7*, and the like
bearmo‘ of the rear brush-shaft is connected

75

30
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with a rack-bar f immediately aboverack-bar

1%, said rack-barg sliding in guideways f>,

formed on the bearers B, this-arrangement of
rack-bars being duplicated on the opposite
sides of the machine. Detween the two rack-
bars £ is a pinion f/ on a ecross-shaft f=
that also has its bearings on the bearers B at
the rear end of the nuchme, and said shaftt
carries a hand-wheel f° by means of which
the shaft f* is rotated. It is obvious that
when the shaft f* is rotated in the direction
of the arrows, Fig. 0, the bearings C will re-
cede from each other, while, when said shaft
is rotated in a reverse direction, the bearings
will move toward each other. Kach brush-
shaft carries a belt-pulley C3 Figs. 1 and 2,
belted to and driven from a prime motor in
any suitable manner.

To more effectually remove the surplus zine
from the sheet of metal, I impart to the brush-
shafts, in addition to their rotary motion, a

‘simultaneous endwise movement, so that said

brushes will not only revolve but reciprocate
with thelr shafts, said endwise movement be-
ing preferably so timed that when one of the
brush-shafts moves 1n one direction the other
will move in a reverse direction. This I ef-
fect in the manner and by the instrumentali-
ties, as follows:

The belt-pulleys C*have tubular bearings ¢,
through which the brush-shafts pass loosely,
said pulleys being connected with their shafts
by a spline or feather, to allow the shafts to
move endwise and be rotated by the pulleys.
At their opposite ends each of said shafts
passes through a worm or endless screw ¢/,
likewise connected with such shafts by a

spline or feather, and said worm gears with a

worm-wheel ¢? on a vertical shaft, which lat-
ter carries a gear-wheel ¢?, that meshes with a
like wheel ¢* on a vertical crank-shatt ¢®>. The
crank and transmitting shafts have their bear-
ings 1n plates ¢, that are bolted to the bear-
ings C of the brush-shafts and to the trans-
verse bars D, that serve to rigidly connect the
two bearings for a brush-shaft together, so.as
to cause “Lhem to move sunultaneously towm d
and from each other, as hereinbetfore de-
seribed, and carry with them the mechanism
for translating the rotary motion of the brush-
shafts into reciprocating motion through the
medium of their crank-shaftsc®. These shafts
¢’ are connected to an arm D/, that slides
freely on a guide-rod d, connected to the
cross-bar D, the outer end of said arm being
provided with a bearing «’ for the br ush-
shaft. This bearing d’ is applied about mid-
way of the length Of the brush-shaft, and not
only serves to brace the same, but, as stated,
to impart to 1t a longitudinal reciprocating
motion. '

It will be readily understood that when the
brush-shafts are rotated through the medium
of the belt-pulleys C* the worms or endless
serews ¢’ are likewise rotated, thereby rotat-
ing the crank-shaft ¢ tlll‘OLIﬂ]l the medlum ot

and, as said ecrank-shaft is conneeted by a rod
d? with the arm D’, a longitudinal reciprocat-
ing motion 18 1mpmted 1,0 the brush-shafts.
In this manner the motion of rotation of the
brush-shafts is made available to reciprocate
the same.

As shown, the brush-cylinders are formed
in two parts, between which the beaging d’ of
arm D’ is located, and, as said cylinders are
rigidly secured to their shaft ¢, they form
abutments for said bearing, and thus hold
the arm D’ against reciprocating motion 1n-
dependently of said shaft. This mechanism
is shown in Figs. 1, 2, 3, 4, and 5.

FFrom the above description the operation
of the machine will be readily understood
and need not be further described.

Having described my invention, what I
claim 18—

1. In a machine of the class described, the
combination, with the pan for containing the
molten zine and a support for the article to be

zinked, of vertically-movable endless parallel

chain carriers arranged above the pan and
provided with hook -bearings for said suap-
port, and supporting and drwm pulleys for
said chain carrier, Substantmlly as and for
the purposes 8peclﬁed

9. In a machine of the class described, the

combmatlom with the pan for @011ta1111nfr the
molten zine and a supportforthearticle to be

zinked, of vertically-movable endless parallel
chain carriers arranged above the pan and
having hook-bearings for said support of

alternately-reversed position arranged above

the pan, and supporting and driving pulleys
for said carriers, substantially as and tor the
purposes speelﬁed

3. In a machine of the class described, the
combination, with the pan for holding the
molten zinc, of a parallel endless chain car-
rier provided with hook-bearings a, a support
for the article to be zinked provided with
journals fitting into
brushes m‘mnned on opposite sides of the
endless carriers, substantially as and for the
pirposes SPeelﬁed | |

4. In a machine of the class described, the
combination, with the pan for containing the
molten zine, of a parallel endless chain car-
rier provided with hook-bearings of alter-
nately-reversed position, fixed bearings below

the chain carrier within the reach of the

hooks thereof, and a support for the article
to be zinked provided with journals fitting
into said hook-bearings, substantially as and
for-the purpose specified.

- 5. In a machine of the class described, the

sald hook-bearings, and.

70
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combination, with the pan for containing the

molten zine and the traveling carrier for the
article to be zinked, of brush-shafts arranged
on opposite sides of the carrier, mechanism
for revolving the brushes in a direction at
rieht angles to and toward saild carrier, and
motion-translating mechanism for translating
the rotary motion “of the brush-shafts into re-

the worm-wheel 2 and the ﬂearnwheelg & ¢t | ciprocating motion conneeted with and oper-

130
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ated directly from the brush-shafts, substan- |

tlally as and for the purposes specified.
In a machine of the class described, the

combmatmn with the pan for wntammﬂ' the

molten zinc and a traveling carrier fOl the
article to be zinked, of blush-sha,fts ar mnﬂ'ed

~on opposite sides of the carrier, mech&msm

for moving the same toward and from said
carrier, a belt-pulley for and connected with
cach shaft by aspline or feather, and motion-
translating mechanism for tr anslatmw the ro-
tary motlon of the brush-shafts into . recipro-
cating motion connected with and operated
dlrectly from the brush-shafts, substantially
as and for the purposes specified. |
7. In a machine of the class described, the
mechanism for imparting lateral motion in
opposite direction to the brush-shafts, which
consists in the combination, with shdmﬂ' bear-

ings for said shafts and superposed mek-bars

secured thereto, of an intermediate pinion for

each palr of rack -bars, sald pinions being -

mounted on the same cross - shaft, Subst&n—
tially as described.

3. In a machine of the class deseribed, thé

- combination, with the brush-shaft and a worm

30

or endless screw connected therewith by a

" feather or spline, of a crank-shaft, intermedi-

ate gearing operated by the endless screw to
rotate sald crank-shaft, an actuatin g-arm con-

nected with the brush—sha,ft mech&msm for

1mparting a reciprocating: motion to the arm,

R abutments to hold said arm against mdepend—

35

40

ent reciproeation on the shafb, and a connect-

ing-rod connecting said arm with the crank-

sha,ft snbstantml]y as and for the purposes
speelﬁed

9. In a machine of the class desembed the
combination, with the brush-shaft, a worm or
endless serew connected therewith by a spline
or feather, and sliding bearings forsaid shaft,

of a connectmrr-ba,r I‘lﬂ‘ldl} Secured to said

~ bearings, an arm connected with the shaft
-~ and reciprocatingon the connecting-bar, abut-

- or endless SCl"eW connected therewith by a i

ments to hold - said arm against mdepend—
ent reciprocation on the brmh shaft, a crank-
shaft, intermediate gearing opel*a,ted by the
endless serew to 10tate the crank-shaft, and
a connecting-rod connecting the crank-shaft
with the 1eelp100a,tmg arm, Subsmntmll} as
and for the purposes ‘%peclﬁed |

10. In a machine of the class described, the |

combination, with the brush-shaftc, of & worm

407,222

spline or feather, sliding bearings for said
shaft, and a rack-bar and pinion for moving
said bemmgs on their support, of a connect—

Ing-bar rigidly secured to the brush-shaft
bearings, an arm connecfed with the shaft
~and reciprocating on the connecting-bar, abut-

535

60 _:

ments to hold said arm agalinst mdependent |

reciprocationon thebrush-shaft,&emnk-shaft
intermediate gearing operated by the endless
serew to rotate the erank-shaft a connecting-

‘rod connecting the cl&nk-shaft with the re-
ciprocating arm and bearings for said crank-

shaft, and intermediate -gem'ing' rigidly se-
cured to and moving with the brush-shaft

bearings, Substantlally as and for the pur-

poses specified. |
11. In a machine of the class deseribed, the

‘combination, with the endless earrier, of a

support for the article to be zinked, compris-

ing a supporting-bar and holdmg—tc}nu‘ues, in

' eombmatlon with mechanism for closing the

fongues, consisting of a cam operating on the
arms.of the tongue-jaws to move said arms in

~opposite directions and close the jaws, sub-

stantially as described.
12. In a machine of the elass described, the

~combination, with the endless carrier, of a

support for the article to be zinked, com-

prising a supporting-bar and a plmahty of
tongues suspended therefrom, in combination
| with a cam-shaft ¢ and cams 4’ thereon lying
“between the armsof the tongue-jawsand oper-

ating to simultaneously move the arms of all

‘the tongue-jaws in opposite direetions to close

the jaws when a partial rotation is imparted

to the cam-shaft, substantially as deseribed.

13. In a machme of the class described, the

“combination, with the pan for conta,mmﬂ* the
‘zine, and the endless carrier /2 h?, prowded

with hook-bearings at suitable dlstanees apart,

whose position is alternately reversed, and the

curvilinear bearers %, provided with ‘the pro-

“jection or stop %7, of the support for the arti-
cles to be zmked provided with journals 7

fitting into the’ hook - bearings of the car-
riers, 511b%t&11t1&11y as and for the puarposes
gpec:tﬁed

In testimony whereof I affix. my signature in

presence of two witnesses.

FRIEDRICH WELHELM KOFFLER.

WVltnesses -
EDMUND J USSEN,
OTTO SCHIFFER.
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