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TRANSFER APPARATUS FOR ARTICLES WITH A 
VERTICAL PASSAGE 

In the making of refractory sleeves for the stopper 
rods of ladles for molten steel, the practice has been to 
transfer these articles from one location to another, 
such as to and from a drier or kiln car, by manual labor. 
Since some of the articles are very heavy, the manual 
exertion required has been very great, and the number 
of pieces that a man can handle per hour has been 
rather limited, with the work usually confined to young 
men with great physical stamina. Also, the products 
frequently are damaged by workmen tossing and catch 
ing them, or by hand and finger marks and indentations 
in undried articles or by distortion, chipping, rounding 
off of edges and injury to the joints due to the manual 
handling of these articles. 

It is among the objects of this invention to provide 
apparatus which is easy to use for quickly transferring 
hollow articles from one location to another with ex 
tremely little effort, which can be adapted for handling 
articles of various sizes and weights without requiring 
a prolonged shut-down period, which is capable of han 
dling a plurality of objects simultaneously, which in 
creases productivity, which eliminates product dam 
age, which is easily controlled by one hand, and which 
can be operated by an older man as well as by a young 
2. 

The preferred embodiment of the invention is illus 
trated in the accompanying drawings, in which 
FIG. 1 is a plan view; 
FIG. 2 is a side view; 
FIG. 3 is an enlarged fragmentary end view; 
FIG. 4 is a further enlarged vertical section of a de 

tail; and 
FIG. 5 is a pneumatic and electric circuit diagram. 
Referring to FIGS. 1 and 2 of the drawings, a kiln car 

1 is shown in front of a tunnel kiln (not shown). In its 
empty state the car is positioned beside an endless con 
veyor belt 2 or below one that extends across the car 
as shown. Between the belt and the kiln a working plat 
form 3 is supported a short distance above the car, with 
the front end of the car projecting from it. The platform 
is some distance below the level of the top of the con 
veyor belt. The conveyor is for carrying ceramic arti 
cles to be stacked on the kiln car so that they can be 
moved into the kiln and fired. The articles illustrated in 
the drawing are refractory sleeves 4 for steel ladle stop 
per rods. Some of these sleeves may weigh as much as 
80 pounds. The articles could also be refractory pour 
ing nozzles for steel ladles, or be other articles provided 
with vertical openings or passages. Before this inven 
tion, the articles were transferred by hand to the kiln 
car from a conveyor or other car. 

It is a feature of this invention that the sleeves can be 
quickly transferred from the conveyor to the kiln car 
with extremely little manual effort. Accordingly, at one 
side of the kiln car a pair of steel columns 5 are con 
nected by one side of a horizontal frame 6, the opposite 
side of which is supported by inclined braces 7 con 
nected at their upper ends to the columns. Supported 
by this frame is a pair of parallel tracks 8 that extend 
over the working platform. These tracks support a car 
riage 9 that can be moved back and forth along them 
by chains 10 passing around sprockets 11 rotatably 
mounted at the opposite ends of the tracks. The 
sprockets at the column end of the tracks are driven by 
a motor 12 operated from a control panel 13 supported 
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2 
by one side of the conveyor at the working platform. 
From this panel a suitable device also is operated for 
indexing the kiln car ahead as it is being loaded. 
As shown in FIGS. 2 and 3, the carriage 9 includes 

an upwardly extending central frame 16, from which a 
chain hoist 17 is suspended. This hoist, also controlled 
from panel 13, supports a non-rotatable post 18 that 
the hoist can raise and lower in the carriage as re 
quired. Rotatably supported on the lower end of the 
post are bearings 19 attached to the upper end of a 
frame 21 that supports a bracket 22 shown in FIG. 2. 
Pivotally mounted in the bracket is a parallel linkage 
system that includes parallel upper and lower arms 23 
and 24 extending away from opposite sides of the 
bracket. The front ends of the arms are pivotally con 
nected to the upper end portion of a leg 26 that extends 
downwardly. The rear ends of the arms are pivotally 
connected by a link 27 that supports a pair of counter 
weights 28 to balance the leg. 
The lower end of leg 26 is connected by a double uni 

versal or flexible joint to a housing 31 having a down 
wardly extending cylindrical flange 32, shown in FIG. 
4. The flexible joint is formed from a pair of resilient 
couplings 33 connecting short pipes 34. Rotatably 
mounted in housing flange 32 is a cylindrical hand grip 
swivel memeber 36 that is retained in the flange by a 
retaining ring 37 extending into an annular groove in 
the upper end of the swivel member and overlying a 
bushing 38 mounted in the upper end of the flange. 
Sealing rings 39 also encircle the swivel member inside 
the flange. The lower end of the swivel member is pro 
vided with an upwardly extending socket 41, the lower 
end of which is encircled by a flange 42. Engaging the 
bottom of this flange is the head 43 of an inflator, the 
head having a central opening and a neck 44 extending 
up into the socket of the swivel member. The flange 
and head are held together by bolts 45 screwed down 
into nuts 46 welded to the top of a metal ring 47. 
The open upper end of a resilient bag 49 of rubber 

or similar material is secured to the bottom of the infla 
tor head around its central opening. This is preferably 
done by first welding the upper end of a hollow ocre 50 
to the bottom of the head and then bonding the upper 
portion of the bag to the outer surface of the core. For 
best results, the bottom of the core is solid and convex 
and the lower portion of the bag is bonded to it. Be 
tween the upper and lower bonded portions of the bag 
the side wall of the core is provided with openings 51 
for supplying air to the inside of the bag so that it will 
inflate or expand. The length and diameter of the unin 
flated bag is such that is can readily be inserted in the 
vertical passage through any one of the refractory 
sleeves 4 for which the bag is designed. To prevent the 
upper ends of the sleeves from being damaged when 
the bag is inserted, a ring 52 of rubber or other cushion 
ing material is bonded to the bottom of ring 47 for en 
gaging the upper ends of the sleeves. 
To insert the inflator in one of the sleeves, an opera 

tor standing on the working platform 3 grasps swivel 
member 36 in one hand and moves it sideways until the 
inflator is directly over the passage through the sleeve. 
This can be done because the parallel linkage system 
can tilt and swing around post 18 supporting it, and the 
flexible joint 33, 34 will allow some lateral movement 
of the inflator relative to the supporting leg 26. The in 
flator then is lowered into the sleeve until the cushion 
ing ring 52 rests on top of it. The bag then is inflated 
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1. Transfer apparatus for articles having a vertical 
passage therein, comprising overhead supporting 
means, suspension means hung from said supporting 
means and rotatable around a vertical axis, laterally ex 
tending arm means pivoted on a horizontal axis to said 
suspension means, a leg extending downwardly from 
one end of said arm means, means pivoting the upper 
end of the leg to the arm means on a horizontal axis, 
pneumatically operated means carried by said suspen 
sion means and connected with said arm means for tilt 
ing said end of said arm means up to raise the leg, a 
hand grip swivel member beneath said leg manually ro 
tatable on its vertical axis, flexible joint means con 
nected to the lower end of the leg and supporting said 
swivel member, an inflator head connected with the 
lower end of said swivel member and provided with an 
opening therethrough, a resilient bag with an open 
upper end secured to said head around said opening 
and extending downwardly therefrom for insertion in 
one of said articles, a manual control member carried 
by said swivel member, means controlled by said con 
trol member for supplying air under pressure to said 
bag and to said pneumatically operated means, and 
means for delaying said supplying of air pressure to said 
pneumatically operated means until the bag has been 
inflated, whereby a workman beneath said arm means 
and gripping said swivel member with one hand can 
control with that hand inflation of the bag and its verti 
cal and lateral movements and can swing the swivel 
member laterally in a circle. 

2. Transfer apparatus according to claim 1, in which 
said arm means extends laterally from opposite sides of 
said suspension means, the apparatus including a coun 
terweight on the end of said arm means opposite said 
one end. 

3. Transfer apparatus according to claim 1, including 
adjustable means for delivering air under pressure to 
said pneumatically operated means to balance said arm 
means while under no-load conditions. 

4. Transfer apparatus according to claim 1, including 
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6 
a first conduit connected with said head opening, and 
a second conduit for delivering sufficient pressure to 
said pneumatically operated means to raise said end of 
said arm means, said delaying means comprising pilot 
valve means normally closing said second conduit, and 
means controlled by said control member for operating 
said pilot valve means to open the second conduit after 
the bag has been inflated. 

5. Transfer apparatus according to claim 1, in which 
said delaying means include a pressure reducer. 

6. Transfer apparatus according to claim 4, in which 
said second conduit is under continuous air pressure. 

7. Transfer apparatus according to claim 4, in which 
said means controlled by said control member include 
a third conduit for delivering air under pressure to said 
pilot valve means to operate it, and a pressure reducer 
in the third conduit. 

8. Transfer apparatus according to claim 4, in which 
said means controlled by said control member includes 
a shuttle valve controlling said pilot valve means, 
means for delivering air to said shuttle valve to shift it 
in one direction, and means operative when said con 
trol member is released to reverse the shuttle valve. 

9. Transfer apparatus according to claim 4, including 
a first conduit connected with said head opening, and 
a second conduit for delivering sufficient pressure to 
said pneumatically operated means to raise said end of 
said arm means, said delaying means comprising pilot 
valve means normally closing said second conduit, a 
third conduit for delivering air under pressure to said 
pilot valve means to operate it, and a pressure reducer 
in the third conduit, air under pressure being delivered 
to said third conduit when said control member is actu 
ated. 

10. Transfer apparatus according to claim 9, includ 
ing adjustable means for delivering air under pressure 
to said pneumatically operated means to balance said 
arm means while under no-load conditions. 
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