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FIRE POLSENG MACHINE 

William J. Fedorchak, Granite City, Albert S. 
Jackson, Wood River, and Francis A. McCor 
mick, Clarence A. Heyne, and Harold E. Nelson, 
Alton, Ill., assignors to Owens-Illinois Glas 
Company, a corporation of Ohio 

Application June 10, 1941, serial No. 397,414 
(C. 49-58) 8 Claims. 

Our invention relates to machines for fire pol 
ishing or finishing the surfaces of glass articles 
and more particularly for fire polishing the lips 
or finishes of glass bottles, jars and the like as 
they are delivered from the glass blowing ma 
chine. It is customary to fire polish such articles 
by applying an intense flame to the surfaces to 
be polished, whereby the surface portion of the 
glass is softened or melted so that fins, cracks, 
mold seams and other surface irregularities are 
eliminated and a Smooth surface obtained. 
An object of the present invention is to provide 

an automatic machine adapted to receive the 
glassWare as Supplied from automatic blowing 
machines which deliver the blown articles in 
rapid succession, and subject them to such a fire 
polishing operation. 
Other objects of the invention will appear here 

in after. 
Referring to the accompanying drawings which 

illustrate a fire finishing machine embodying the 
present invention: 

Fig. 1 is an elevation of the machine. 
Fig. 2 is a sectional elevation of the same, the 

section being taken at the line 2-2 on Fig. 3. 
Fig. 3 is a sectional plan view at the line 3-3 

On Fig. 2. 
Fig. 4 is a sectional detail at the line 4-4 on 

Fig. 3. 
Fig. 5 is a horizontal Section of the machine 

at the line 5-5 on Fig. 2. 
Fig. 6 is a sectional elevation at the line 6-6 

on Fig. 5. 
Fig. 7 is a section at the line -- On Fig. 5. 
Figs, 8 and 9 are fragmentary sectional plan 

views taken respectively at the lines 8-8 and 
9-9 on Fig. 2. 

Referring to Figs. 1 and 2, the machine con 
prises a stationary hollow base or casing 0, a 
tubular center column f having a fixed mount 
ing within the base, and a carriage mounted for 
continuous rotation about the vertical axis of the 
column . The carriage comprises a table 2 
supported on roller bearings 3, and a Spider A. 
spaced above the table 2 and supported on an 
annular series of standards or castings 5 
mounted on the table 2. The carriage further 
includes a distributing head 6 spaced above the 
spider 4 and connected thereto by tie rods 6, 
The head 6 is formed with annular chambers 

and 8 to which fuel gas and air or oxygen 
may be supplied respectively and from which the 
gases are distributed to the several burners as 
hereinafter described. 
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with are a multiplicity of burner units 20 air 
ranged in an annular series. Each unit con 
prises a hood 208 (Fig. 2) carried at the lower 
end of a vertical stem 2, the latter being in the 
form of a rectangular pipe. The hood 20 is 
lined on its interior with a lining 20b of refrac 
tory material which is formed with a combustion 
chamber 20 in communication with the passage 
way through the stem 2. 
The carriage is rotated continuously by an elec 

tric motor 24 housed within the base O. Driv 
ing connections between the notor and the Care 
riage include a sprocket chain 25 (Figs. and 5) 
trained over sprocket wheels 26 and 27 keyed re 
spectively to the motor shaft and a worm shaft 
28, the latter journalled in a gear box 29 (Fig. 6) 
Within the base 0 and attached to the cover 
plate of said base by bolts 3. The worm shaft 
28 drives a worm gear 32 keyed to a vertical shaft 
33 journailed in the gear case 29. The shaft 33 
drives a set of planetary gears 34 which in turn 
drive a ring gear 35 to which is bolted a spider 
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36. The hub of the spider is journalled in the 
cover plate 3 of the gear case and is keyed to a 
shaft 38 in vertical alignment with the shaft 33. 
A pinion 39 keyed on the shaft 38 meshes with a 
ring gear 40 (Figs. 2 and 5) bolted to the under 
surface of the table 2. The planetary gears 34 
are mounted on a plate 4f (Fig. 6) to which is 
bolted a worn gear 42. Means for rotatively ad 
justing the plate 4 about the axis of the shaft 
33 includes a Worm 44 keyed to a shaft 45 jour 
nalled in the gear case and to which is attached 
a hand crank 46. This adjusting means permits 
the shaft 38 to be rotatively adjusted relative to 
the shaft 33 for a purpose hereinafter described. 

Referring to Fig. 3 the articles 47, herein shown 
as bottles, which are to be fire polished, are 
brought in succession to a transfer station. A by 
a continuously traveling endless belt conveyor 48. 
The bottles may be supplied to the conveyor from 
the bottle blowing machine, conventional mech 
anism being used for automatically transferring 
the bottles from the machine to the Said con 
veyor. When the bottles reach the station. A they 
are transferred to the rotating carriage by a 
transfer mechanism comprising a transfer wheel 

50 

49 on a vertical shaft 50, said wheel having radial 
arms 5 to engage the articles and shift them 
from the traveling conveyor across a stationary 
supporting plate 52 and onto the table 2. The 
bottles are guided during the transfer along an 
arc-shaped surface 53 concentric with the shaft 
50, said surface formed on a stationary guide 

Mounted on the carriage for rotation there- 55 plate 54 mounted over the conveyor 48, 
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The bottles are fire finished as hereinafter de 

scribed, during their rotation with the carriage, 
and are then transferred back to the conveyor 
48 at a transfer station B by means of a transfer 
wheel 55 carrying radial fingers 56. The wheel 
55 is attached to a shaft 57. The conveyor belt 
A8 is driven in Synchronism. With the rotating 
table 2. The transfer Wheels 49 and 55 are 
driven from the ring gear 40 through driving 
connections including a pinion 58 (Figs. 2 and 5) 
running in mesh with the gear 40 and keyed to 
a shaft 59 journalled in the machine base. A 
sprocket wheel attached to the lower end of the 
Shaft 59 drives a Sprocket chain 60 which is 
trained over Sprocket Wheels keyed respectively 
to the shafts 50 and 57. 
The bottles are guided into position on the ro 

tating table f2 and held in position during the 
fire finishing operations by means of guide plates 
6 mounted on said table and individual to the 
burner units. The guide plates are arranged in 
an annular series and extend radially of the car 
riage, the Outer ends of the plates being bifur 
cated to straddle the botties. The table 2 is 
formed with bosses 62 (Fig. 2) on its upper sur 
face on which the guide plates are mounted and 
by which they are spaced above the surface of 
the table. Each guide plate is adjustable ra 
dially of the table by means of an adjusting rod 
63 rotatably mounted on the under side of the 
table and having a screw-threaded connection 
with an arm 64 attached to the plate 6 and 
extending down Ward therefrom through an elon. 
gated opening 65 in the boss 62. The guide plate 
is held in its adjusted position by clamping bolts 
SS. 
As each bottle is shifted from the conveyor 

belt onto the rotating table at the transfer sta 
tion A, it is guided into position in the bifurcated 
end of a plate 6. The transfer Wheel 49 may 
be rotatively adjusted relative to its shaft 50 for 
accurately tinning the movements of the bottle 
relative to the traveling guide plates. This ad 
justment may be made by a hand operated worm 
shaft 6 mounted on the transfer wheel and 
meshing with a worm gear 68 (Fig. 3) attached 
to the shaft 50. Similar adjusting means is pro 
vided for the transfer Wheel 55. 
In order to insure the accurate positioning Of 

each bottle in contact with its Supporting plate 
6, an arm 69 (Figs. 3 and 7) is mounted in 
position to guide the bottle in place. The arm 
69 is secured to the upper end of a vertical rock 
shaft 70 journalled in a bracket 7 bolted to 
the base le. A rock arm 72 attached to the 
lower end of the shaft 70 carries at its Outer end 
a cam roll 73 which runs on a cam disk 74 fixed 
to the lower end of the shaft, 50. The can disk 
is formed with can recesses 75 in its periphery 
spaced to correspond With the angular Spacing 
of the fingers 5. A coil spring 76 holds the arm 
2 in contact With the can disk. As the can 

disk rotates, the guide arm 69 is given an inward 
swing each time the can roll drops into a cam 
notch 75. This operation is timed to push each 
bottle Snugly into engagement With the support 
ing plate 6. 
The burners 20 are movable vertically into and 

out of operative relation to the bottles 47 during 
the rotation of the carriage. To permit such 
movement the stems 2 are mounted for sliding 
movement in the spinder 4 and distributing head 
6. Referring to Figs. 2 and 9, the distributing 
head carries a ring 7 integrally connected thereto 
by radial arms 78. Said ring is formed with 
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2,388,841. 
rectangular bosses 79 providing guideways for the 
stems 2. The stems are held in place by re 
novable front plates 80. Like means, including 
bosses 8 (Fig. 1) on the periphery of the spider 
4, are provided for guiding the burner stems up 
and down therein. 
The means for moving the burners up and 

down include rectangular sleeves 82 individual. 
to said stems and each including a removable 
front plate 83. The sleeves are individually ad 
justable up and down. On the StenS by means 
of adjusting devices, each of Which comprises a 
rack 84 formed on the stem and a pinion 85 
journalled in the plate 83 and running in mesh 
with the rack. The pinion is rotatable by a 
knob 86. The stem is clamped in its adjusted 
position by a clamping Screw carrying a knob 
87. The sleeves 82 serve as stops to limit the 
downward movement of the burners, each sleeve 
resting on the rim of the spider 4 when the 
burner is lowered. 
Means for controlling the lifting and lowering 

of the burners comprises a can track including 
a lifting cam 88 and a lowering cam 888 mounted 
respectively on radial arms 89 and 89 (Fig. 8) 
which are clamped to the center column . The 
can track includes an intermediate Section 90 
(Fig. 8) in the form of an arc-shaped bar con 
nected at its ends to the arms 89, 89. Each of 
said arms is bifurcated at its inner end to pro 
Wide an upper bearing or hub 9 and a lower 
hub 92 (Fig. 2) surrounding the column . Each 
hub includes a section integral with the arm, 
and a strap 93 attached thereto by clamping 
bolts 94 which serve to clamp the arms to the 
center column. The cam track section 90 may 
be replaced With other Sections of different 
lengths for adjustment purposes. 
The sleeves 82 have mounted thereon can rolls 

96 which run on the cam track. The lifting cam 
88 is positioned and arranged to lift each burner 
before the latter reaches the unloading station 
and the lowering cam 88 is positioned to permit 
the burner to be moved downward by its own 
Weight to operative position after a bottle has 
been positioned on the table therebeneath. The 
can arms may be adjusted circumferentially of 
the machine to effect the lifting and lowering of 
the burners at any predetermined points, there 
by determining the length of time the bottles or 
other articles are subjected to the action of the 
burners. The length of time required for best 
resultS may vary considerably, depending upon 
the size and shape of the articles which are being 
fire finished and on other variable factors. 
The means for supplying fuel gases to the 

burners will now be described. Referring to Fig. 
2, air under pressure may be supplied from a suit 
able Source through a pipe 97 opening into the 
column at the lower end thereof. The air 
paSSes upward through said column to a branch 
pipe 98 leading to the air chamber 8 formed in 
the distributing head 6. A swivel connection 
99 is provided between the column and the 
pipe 98 to permit rotation of the latter with the 
carriage. The fuel gas is supplied through a pipe 
f00 having a swivel connection of with a branch 
pipe 02 Similar to the pipe 98 and which opens 
into the annular chamber 7 surrounding the 
chamber 8. The gases are distributed from the 
chambers 7 and 8 through pairs of pipes 03, 
04, leading respectively from the said chambers 

to mixing heads 05 on the upper ends of the 
burner stems 2. Hand valves 06 and OT con 
nected respectively to the pipes 03 and 04 serve 
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to regulate the flow of gases to the burners. In 
this manner the rate at which the gases are Sup 
plied to each burner may be adjusted or the Sup 
ply may be shut of entirely from any selected 
units. 
The lifting cam 88 is positioned and arranged 

to lift each burner before the latter reaches the 
discharge station B and the burners are held in 
their lifted position by the cam track until they 
have passed beyond the station A. This permits 
the transfer of the articles to and from the car 
riage without interference from the burners. 
The cam track is adjusted to hold each blarner 
in its lowered or operative position a length of 
time determined by the requirements of the par 
ticular articles which are being fire finished. 
When a burner is lowered, the lip portion or finish 
of the bottle therebeneath is brought within the 
chamber 200 (Fig. 2) and subjected to the heat of 
the gases which are burning within said cham 
ber. This heat may be sufficiently intense to 
soften or melt a surface layer of the glass before 
much of the heat has time to penetrate the glass 
to any considerable depth. In other words, the 
heating effect is confined mainly to the surface 
of the glass. A smooth surface or glaze is thus 
produced and all fine cracks, fissures, fins, mold 
seams or other irregularities smoothed out and 
eliminated. 

Modifications may be resorted to within the 
spirit and scope of our invention. 
We claim: 
1. A machine for fire finishing glass articles 

comprising a carriage mounted for rotation about 
a vertical axis, a motor connected to rotate the 
carriage, an annular series of burner units On the 
carriage, each unit comprising a burner, auto 
matic transfer mechanism positioned adjacent to 
the carriage and comprising means for indi 
vidually moving articles horizontally onto the 
carriage at a receiving station with the articles 
positioned below and in register with the burners, 
mechanism for lowering each burner into opera 
tive relation to a said article at a point beyond 
said receiving station, a transfer device posi 
tioned at a discharging station adjacent to the 
path of movement of the articles with the car 
riage, said transfer device comprising means Op 
erable to remove the articles from the carriage 
as they are brought to said discharging station, 
and burner lifting mechanism positioned and ar 
ranged to lift each burner during its travel as it 
advances with the carriage toward the said dis 
charging station. 

2. A fire finishing machine comprising a car 
riage, means for rotating it about a vertical axis, 
a series of burner units mounted to rotate With 
the carriage, each said unit comprising a hood 
formed with a combustion chamber, a vertical 
tubular stem carrying said hood, and a bearing 
sleeve mounted on the stem, means for indi 
vidually adjusting said sleeves up and down on 
said stems, cam rolls carried on said sleeves, and 
a stationary cam track in the path of the can 
rolls, said cam track being positioned and ar 
ranged to support each burner unit during a pre 
determined portion of its travel, at a height de 
termined by the said adjustment of its bearing 
sleeve. 

3. A fire finishing machine comprising a car 
riage, means for rotating it about a vertical axis, 
a series of burner units mounted to rotate with 
the carriage, each said unit comprising a hood 
formed with a combustion chamber, a vertical 
tubular stem carrying said hood, a bearing sleeve 
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mounted on said stem, means for adjusting the 
sleeve up and down on the stem including a rack 
on the stem, a pinion carried by the sleeve and 
engaging the rack, means for rotating the pinion, 
means for clamping the sleeve in adjusted posi 
tion on the stem, and means for lifting the burner 
units in succession comprising a stationary can 
track, t 

4. A fire finishing machine comprising a car 
riage, means for rotating it about a vertical axis, 
said carriage comprising a table, a horizontal 
conveyer positioned at one side of said table by 
which articles are brought in succession to a 
transfer station, means at said station for trans 
ferring the articles from the conveyor to the said 
table, said transfer means including a transfer 
wheel, means for rotating said wheel about a 
vertical axis in synchronism with the rotation 
of the carriage, and radial fingers carried by said 
wheel, plates mounted on said table, said plates 
shaped and arranged to guide and hold the 
articles in a predetermined position, an arm posi 
tioned adjacent to the path of said plates for 
moving the articles into position in contact with 
said plates, said arm having a stationary mount 
ing, and cam means for periodically actuating 
said arm in Synchronism with the said movements 
of the articles. 

5. A fire finishing machine comprising a car 
riage mounted for rotation about a vertical axis, 
devices on the carriage for individually position 
ing and holding articles each in a predetermined 
position on the carriage, a belt conveyor by which 
articles are carried to a transfer station, means at 
said station for transferring the articles from 
said conveyor to the carriage, and a device for 
moving each article into said predetermined posi 
tion, said last mentioned device comprising a 
rock arm having a stationary mounting and 
means driven in Synchronism with the rotation 
of the carriage for periodically rocking said arm. 

6. A fire finishing machine comprising a car 
riage mounted for rotation about a vertical axis, 
devices on the carriage for individually position 
ing and holding articles each in a predetermined 
position on the carriage, a belt conveyor by which 
articles are carried to a transfer station, means 
at said station for transferring the articles from 
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said conveyor to the carriage, and a device for 
moving each article into said predetermined posi 
tion, said last mentioned device comprising a 
rock arm having a stationary mounting and 
means driven in Synchronism with the rotation 
of the carriage for periodically rocking said arm, 
said last mentioned means comprising a cam disk 
formed with cams spaced along its periphery, 
means for rotating said can disk, and means 
controlled by said cams for periodically swinging 
said arm. 

7. A fire finishing machine comprising a car 
riage, means for continuously rotating the car 
riage about a vertical axis, a series of burners 
mounted to rotate with the carriage, can rolls 
individual to the burners and connected to rotate 
therewith, means for individually adjusting the 
burners up and down relative to their respective 
cam rolls and securing them in adjusted position, 
a stationary circular track on which said rolls 
run, said track including a cam positioned and 
arranged to lift said rolls and their connected 
burners and hold them at an elevated position 
during a predetermined portion of the rotation. 

8. A fire finishing machine comprising a car 
riage, means for continuously rotating the car 
riage about a vertical axis, a Series of burners 



4. 
mounted to rotate with the carriage, Cam rolls 
individual to the burners and connected to rotate 
therewith, means for individually adjusting the 
burners up and down relative to their respective 
can rolls and securing them in adjusted position, 
a stationary circular track on which said rolls 
run, said track including a cam positioned and 
arranged to lift said rolls and their connected 
burners and hold them at an elevated position 
during a predetermined portion of the rotation, 
said carriage including an article supporting table 
positioned beneath and Spaced below the burners, 
and automatic means for placing articles on said 
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table beneath and in register with the burners at 
a position in which the burners are held lifted by 
said cam, and automatic means for removing the 
articles from said table, said removing means be 
ing located in position to remove the articles 
after the burners thereover have been lowered 
and again lifted. 
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