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6 Claims. (Cl. 118-423) 

The present invention relates generally to material 
handling equipment and more particularly to apparatus 
for passing elongated articles through a bath. 

This invention is exempli?ed by a machine especially 
designed to pass steel fence posts progressively through 
a molten ?ux and spelter galvanizing bath, however, the 
principles of the invention may be applicable to the 
handling of other elongated articles where it is sought to 
apply some form of coating thereon by passing them 
through a bath. The exemplary apparatus has the ad 
vantages that it can introduce fence posts into a gal 
vanizing bath in a horizontal position and then move them 

' through the bath at a predetermined rate with a mini 
mum of disturbance or splashing of the bath. It has 
the further advantage that it can eject the fence posts 
from the galvanizing bath in a manner that causes the 
excess spelter to be shaken off of each fence 
is ejected from the bath. 
Having reference to the accompanying drawings illus 

trating this exemplary apparatus, the various ?gures are 
as follows: 

Figure 1 is a plan view; 
Figure 2 is a longitudinal section taken along the plane 

of line II—II of Figure 1, with parts in elevation; 
Figure 3 is a transverse section taken along the plane 

of line III—III of Figure l, with parts in elevation; 
Figure 4 is a view similar to Figure 3 showing certain 

parts in alternate positions; 1 
Figure 5 is a portion of Figure 3 shown to enlarged 

scale; 
Figure 6 is a partial elevation showing a gear drive; and 
Figure 7 is an enlarged view taken on the line VII—-VII 

of Figure 1. 
It is believed that the detailed description of the inven 

tion will be more readily understood if preceded by the 
following general description of the apparatus and the 
functions performed thereby. 

In general the apparatus comprises a chain and sprocket 
conveyor which serves to transfer fence posts in a hori 
zontal position from a pre-heating furnace to the entrance 
side of a galvanizing pot. Curved upper guides are pro 
vided around the discharge end of the conveyor for con 
ducting the fence posts discharged therefrom to a set of 
curved lower guides which extend downwardly into the 
molten bath contained in the galvanizing pot. The fence 
posts are carried progressively through the bath along 
the curved lower guides in the pockets of a plurality of 
starwheels which are mounted on a common shaft length 
wise of the bath. Retractable restraining levers or arms 
are normally provided which bridge the path of the fence 
posts between the upper and lower guides. The restrain— 
ing arms control the movement of the fence posts from 
the conveyor onto the lower guides restraining the move 
ment of each entering fence post until an empty pocket 
on the starwheels is in proper position to receive it. 
Movement of the restraining arms is synchronized to that 
of the starwheels so thatonce fence post is fed to each 
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empty pocket of the starwheels as it reaches position to 
receive the same. ‘ 

Ejector arms, whose movement is also synchronized 
with the rotation of the starwheels, extend down into 
the bath adjacent the discharge ends of the lower guides 
which curve away from the peripheries of the starwheels. 
As each fence post reaches the curved away portions of 
the lower guides the ejector arms pick up the post and 
lift it to a stop means whereby movement of the fence 
post is restrained while the ejector arm travels on. The 
stop members are provided with projections at their 
lower portions which receive and support the fence post 
after it is swept from the ejector arms when it strikes 
the stop members. The arrested fence post falls onto 
the projection with a jar which serves to shake the ex 
cess spelter from the surface of the post. A pair of 
withdrawal arms are provided to remove the fence post 
from the projections and carry it to the run-out table for 
conveyance to storage or shipping. 
The speeds of the feeding conveyor, restraining arms, 

starwheels, ejector arms and withdrawal arms are syn 
chronized so that the fence posts are passed through the 
bath and are removed therefrom progressively in a con 
tinuous and automatic operation. The speed of the op 
eration may be varied as desired by varying the synchro 
nized speeds of the various elements of the apparatus of 
the invention. 

Referring more particularly to the drawings reference 
numeral 2 indicates generally a supporting framework 
positioned over a conventional galvanizing pot 4 con 
taining a molten bath 6 of ?ux and zinc. The frame 
includes upstanding beams 8 which are based on the mill 
?oor adjacent the sides and end of the pot 4 and hori 
zontal supporting cross-beams 10 which extend trans 
versely over the pot 4 for supporting the apparatus of 
the invention. 
A chain and sprocket conveyor 12 leading from a pre 

heating furnace (not shown) is positioned with its dis 
charge end above the entrance side of the galvanizing 
pot 4. The conveyor 12 functions to transfer fence posts 
P in a horizontal position from the drying furnace to 
the galvanizing pot. A plurality of adjustable aligned 
curved upper guides 14 extend downwardly around the 
discharge end of the conveyor in spaced relation there 
with and serve to guide the fence posts being discharged 
from the conveyor onto the inclined receiving skid por 
tions 15 of the lower ‘curved aligned guides 16 which are 
spaced below the discharge ends of the guides 14. The 
lower guides 16 extend downwardly into the batch 6, as 
best shown in Figures 3-5. Three starwheels 18 are 
keyed on a common shaft 20 which is journaled length 
wise of the bath. Each of the starwheels is positioned 
adjacent a lower guide 16 and carry the fence posts 
progressively therealong through the bath. Retractable 
restraining arms 21 which normally bridge the spaces 
between the aligned upper and lower guides control the 
movement of the fence posts into the bath. 
A pair of ejector arms 22 extend downwardly into the 

bath adjacent the discharge ends 24 of the lower guides 
16. Ends 24 of the guides 16 curve away from the’ 
peripheries of the starwheels 1% and the ejector arms 
ZZ‘function to lift each fence post from the portions 24 
of the lower guides and travel in an orbital path 28 to 
carry it to stop members 26 which arrest the travel of the 
fence post while the ejector arm completes its cycle of 
travel. Each of the stop members 26 is provided with 
a lower projection or platform 30 which receives the 
fence post after its travel is arrested and it falls from 
the ejector arms 22. 
A pair of withdrawal hooks 32, each carried by a 

generally vertically disposed beam 34 which in turn is 
pivotally supported by a link arm 36 rigidly mounted 
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by one end on a power shaft 38, lifts the fence post 
from the platforms 39 and carries it in an ascending path 
(indicated by the reference numeral 48) directed away 
from the-discharge sideof (the-pot 4 to a stop member 
42 which arrests the movement of the fence post and 
causesit to-drop to :an inclined surface 44 from where 
it slides onto a run-out table 46. The run-out table 
conveys the fence post to a point where the post is re 
moved from‘theltableand stacked for shipping or storage. 
The-conveyor 12 istdriven by a drive shaft 48 which 

is powered by a motor driven gear reducer 59 by means 
of sprocket 52 and-chain 54. A sprocket 56 is keyed 
to shaft~48~spaced from the sprocket 52 and is connected 
with and. drives ‘a rotating cam limit switch 58 for a 
purpose to'be-further explained. 

‘A ,gear (it) ‘which is-mounted’on the end of shaft 48 
opposite its driving end meshes with a gear 62 keyed to 
a short shaft 64 disposed directly below shaft 48. 
Sprocket 66 is keyed‘on the end of the shaft 64. Shaft 
20 upon which starwheels 18 are-keyed, is driven through 
a sprocket 68 keyed to-the endthereof, which in turn is 
connected by a chain to sprocket 66. The driving ar 
rangement for shaft 20 is best shown in Figures 5 and 
6. With this driving'arrangement the-operations of the 
conveyor :12 ‘and starwheels 18 are synchronized, mak— 
ing it ‘possible for the Starwheels '18 to receive a post 
each timethe empty pockets thereof arrive at the point 
between-thez-upper guides14 and lower guides 16. The 
cam limit switch 58 is operated by rotation of the shaft 
48 and controls the operation of a motor reducer 70 
which is connected to and rotates ashaft 72. 

Starwheels s18 revolve in -a clockwise direction and 
when alignedempty pockets thereon reach the position 
‘between the upper and lower guides, the pair of restrain 
ing levers or arms 21 which are operated by rotation 
of shaft 72 move backward or to the left as shown in 
Figure 4, and allow a post to fall from the skid portions 
15 into the talignedempty pockets on the starwheels 18. 
The arms 21 are mounted on a short rocker shaft 76 

with one arm ‘being vkeyed to each end of theshaft. 
Shaft .76 is connected to shaft 72 ‘by means of an eccen 
tric1-hub178, eccentric strap 80, connecting arm 82-and 
lever-84. Thezconnection between the shaft 48 and the 
cam limitJsWitch 58~is such 'that each time a post is dis 
charged from the sprockets 12a on the discharge end of 
the conveyor '12, the motor reducer 78 is actuated by 
the limit switch 58 to rotate shaft 72 one revolution. 
One revolution of ‘the shaft 72 rocks the shaft ‘76 and 
causes the arms .21 to release a ‘fence post from the 
inclined skids ~15 permitting it to fall. into the aligned 
empty pocketsiof- the starwheels18. 

Ejector arms 22, which lift the fence post from the 
guides 16 when it reaches the curved away portions 24 
are also operated by shaft '72. At the time levers 21 
move awayfrom guides 14 and i6 and allow a post 
to slide into the empty pockets of starwheels 18, ejector 
arms 22 start a clockwise movement along the orbital 
path28 ‘to lift a post o?» of skids 16 and carry it up to 
stops‘ ‘26 from whence the=post falls onto the projections 
30. The ejector arms 22 are mounted on the ends of 
a short shaft 88 by means of cranks 99. The shaft 88 
is journaled in bearings 92 which are carried by brackets 
attached to the frame 2. Shaft 88 is driven by shaft 
72 ‘through a chain connection between a sprocket 94 
mounted-on shaft 72 and a sprocket 96 mounted on shaft 
38. Each of the ejector arms 22 is pivotally connected 
to an adjustable link arm 98 at a point midway of the 
ejector arm length. The link arms 98 provide adjust 
ment for the orbital path of travel of the extremities 
of :arrnsF22 and are pivotally mounted on the ends of a 
pivot shaft 100 which in turn is pivotally supported by 
brackets 182 depending from the frame 2. After the 
ejector arms 22'have completed their path of travel over 
path 28 the motor reducer '78 is stopped by the rotating 
cam-limit switch 58. 
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A 
At the time each post drops onto the projecting por 

tions 30 of the stops 26, the drawing hooks 32 move 
upward along the path 48 as best shown in Figures 3 
and 4 and pick up the post from the projecting portion 
30 and carry it until it strikes the stop 42 causing it to 
drop onto the inclined surface 44 from when it slides 
onto the run-out table 46. Hooks 32 are mounted on 
the lower ends of “I” beams 34 by means of brackets 
34a. The upper ends of the spaced beams 34 are piv 
otally connected to the ends of arms 36 by means of a 
cross bar 34b and the lower ends are connected by means 
of a cross bar 34c. Arms 36 .are keyed to the shaft 38 
which is connected with and rotated by a motor reducer 
184 mounted on the frame 2. Shaft 38 is connected with 
the motor reducer 184 through a crank arm 106, adjust 
able link 188 and crank disc 110. Each of the beams 
34 is pivotally connected at a point intermediate its length 
with an adjustable .guide link arm .112 which in turn is 
pivotally connected to a bracket 114 carried by a ver 
tical beam 116. Theguide link arms 112 provide adjust 
ment for thelpath-of travel of ,the extremities of hooks 
32. Counterweights 118 are hung on each end of shaft 
38 by means of arms .120 for the purpose of counter 
vbalancing'the withdrawing hook arm assemblies. Motor 
reducer vlti?iis controlled :by cam 122 carried on shaft 72 
which actuates a cam limit :switch 124 that energizes 
and deenergizes the motor reducer. 

In operation, conveyor -12 is operated to move ,fence 
posts P in horizontal position from a drying furnace (not 
shown) .to the entranceside of the galvanizing pot‘ 4. As 
the vfence'posts .1’ travel around the discharge end ,of the 
conveyor .each is conducted by vupper guides 141,t,o in 
clined skid portions v1S of lower guides 16. Each fence 
post is held on the skid 15 by the restraining arms 21 
until empty pockets of Starwheels 18 are in position for 
receiving the fence post. Rotation of shaft~72 bymotor 
reducer .70 which .is energized by cam limit switch 58 
which in turn is operated by movement of the-conveyor 
12, as described above causes the arms 21 to swingbut 
of restrainingposition momentarily to permit a fence post 
to drop into the aligned open pockets of Starwheels :18. 
Starwheels 18 push each fence post along the guides 16 
until itreaches thecurved away portions 24 of the guides 
at which pointejectorarms .22 are put into motion by 
rotation of shaft 72 to pick upthe-fence post and ‘lift it 
up to stops 2.6 which arrest the travel ofthe fencepost 
while the ejector arms continue in their path of travel 
backto-their original position. One complete revolution 
of ‘the shaft 272 causes simultaneous movement of the 
lever arm 21 from restraining to nonrestraining position 
and return simultaneously with the travel. of ejector arms 
22 on acomplete circuitof their orbital-paths 28. Stops 
26 arrest the movement of the fenceppost and cause'it to 
drop with a jar on the platform.30 thus causing excess 
spelter to-be shaken from the post. After-shaft =72;has 
rotated a predetermined amount and before it has com 
pleted one full revolutionthe cam 122 trips limit switch 
124 and causes energization of motor reducer104 which, 
through .crank arm 5106 link 108 and crank disc 110,>ro 
tates shaft 38. Rotation of shaft 38 causes the books 32 
to move‘ upwardly‘ in paths '40-to lift the fence post'from 
theprojectionsfSt) and ‘carry it tostop members 42 which 
arrest the travel of‘the fence post while the hooks 32 
travel oncausing the fence post to drop to-the inclined 
skid surfaces 44 and from there onto run-out table 46. 

Although I‘have shown the use of motor reducers ac 
tuated ‘by cam limit switches for rotating-shafts 38 and 
72, it should be noted that, if desired, mechanical gear 
ing connections with shaft 48 may be provided for driv 
ing shafts'38 and '72. 

While’one embodiment of our invention has been shown 
and described, .it'willbe apparent that other- adaptations 
and modi?cations may be made without departing from 
the scope of the following claims. 
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We claim: 
1. Apparatus for progressively passing elongated ar 

ticles through a bath comprising a lower guide in said 
bath, the upper end of said guide being disposed above 
the entrance side of said bath, a plurality of starwheels 
spaced lengthwise of the bath cooperating with said lower 
guide to move the articles progressively through the bath, 
the end portion of said lower guide remote from its said 
upper end being curved away from the peripheries of said 
starwheels adjacent the side of said bath opposite the en 
trance side thereof, automatic means for feeding said ar 
ticles to said starwheels, automatic means for ejecting said 
articles from said starwheels, said ejecting means includ 
ing a drive shaft, a rotatable shaft, a driving connection 
between said drive shaft and said rotatable shaft, a pair 
of cranks mounted on said rotatble shaft, an ejector arm 
mounted by one end on each of said cranks and depend 
ing therefrom into said bath adjacent the curved-away 
portions of said guides, a rotatable pivot shaft spaced 
from said rotatable shaft in parallel relationship there 
with, a pair of link arms pivotally attached to said pivot 
shaft, each of said link arms extending from said pivot 
shaft to a pivotal connection with one of said ejector arms 
at a point intermediate its length for controlling the path 
of travel of the free end of the ejector arm, means for 
rotating said drive shaft whereby said rotatable shaft is 
rotated and said ejector arms travel in an orbit to push 
the articles upwardly along the curved-away portions of 
said guides, and stops in the orbital paths of said ejector 
arms for restraining the ejected article as said ejector 
arms move on. 

2. Apparatus as de?ned by claim 1 characterized by 
each of said stops having a support spaced therebelow for 
abruptly arresting the article after it has been restrained 
by the stops and falls from the ejector arms. 

3. Apparatus for progressively passing elongated arti 
cles through a bath comprising a lower guide in said bath, 
the upper end of said guide being disposed above the en 
trance side of said bath, a plurality of starwheels spaced 
lengthwise of the bath cooperating with said lower guide 
to move the articles progressively through the bath, auto 
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6 
matic means for feeding said articles to said starwheels, 
automatic means for ejecting said articles from said star 
wheels to a position above said bath, and means at the 
side of said bath remote from its entrance side for lifting 
the articles singly from said position. 

4. Apparatus for passing elongated articles through a 
bath as de?ned by claim 3 in which said lifting means in 
cludes a pair of spaced elongated generally vertical beams 
each pivotally mounted at its upper end to one end of a 
?rst link element, a hook carried by the lower end of each 
of said beams and extending towards said bath, a pair 
of second link elements each pivotally connected at one 
end to each of said beams at a point intermediate the 
ends thereof, the other end of each of said second link 
elements being pivotally mounted adjacent its associated 
beam, said second elements being effective to control the 
path of travel of a hook-bearing ends of the beams, a 
power shaft rotatably mounted above said beams, each 
of said ?rst link elements being rigidly attached to said 
power shaft by its other end, means connected with said 
power shaft for rotating the same whereby said hooks 
are moved in an ascending path directed away from said 
bath to remove an article from said position. 

5. Apparatus as de?ned by claim 4 including stops in 
the paths of said hooks for restraining said article as said 
hooks move on. 

6. Apparatus as de?ned by claim 5 including supports 
spaced below said stops ‘for receiving the restrained article 
after the hook moves on. 
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