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2 
or 19,preferably comprising a Series of endles8 
cables,arranged Side by Side in parallel relation 
and running over an upper group of terminal 
drive pulleyS 20 and 21 and intermediate pulleyS 
22 and a lower group of Supporting pulleys 23, 
which pulleys are grooved to receive the cables, 
the pulleys 20,21 and 22 supporting the upper 
Stretch of the conveyor on which the articles are 
rested for transportation through the 1eer,while 
the puleys 23 support the lower return stretch 
of the conveyor. The main conveyor may be 
driven by a belt 24 from the motor 17,said belt 
haVing a drive Connection with the drive pulley 
20 which is disposed beyond the delivery end of 
thetunnel a suficient distanceso that thearticles 
delivered will be finally cooled in the atmosphere 
for a Certain time preparatory to removal,The 
ware is conducted from a molding apparatus or 
Other SOurce of Supply to the intake end of the 
main C0nveyor by a taking-in orfeed conveyor 25 
paSSing around the pulley 21 and a pulley 26, 
which c0nveyor 25 is of special construction and 
driven in a novel manner from the main convey 
0r,as hereinafter described. 
The articles of glassware transported by the 

main Conveyor through the tunnel Section 1 are 
heated to the intended annealing temperature 
therein,and thence passinto the chamber or por 
tion 2 which is So constructed asto give a certain 
naturaltemperature drop to the ware. From this 
chamber2the warepassesintothe cooling cham 
ber 3 in which it is artificially cooled to a pre 
determined degree,and from the chamber 3 the 
Ware paSSes into the final Chamber 4 in Which it 
iS again alloWed to C00l naturally down t0 a,tem 
perature permittingit to be Safely discharged for 
removal while it is Subjected to atmospheric tem 
perature,The chamber3is of anySuitable1ength 
for the artificial cooling of the ware through a 
certain temperature range during a certain time 
period of itstravel,and this chamberis of Special 
construction and provided with an upwardly and 
rearwardly inclined or sloping top wall 27,mak 
ing the Said chamber 3 of greater depth at its 
receivingend than atits delivery end. The deliv 
ery end of the chamber3 may be Substantialy of 
the same depth orheight asthe chambers2and4, 
SO that by the inclination of the wall 27 to a 
desired degree the inlet end of the chamber3 will 
be of greater depth than the outlet end of the 
chamber2 whichit intersects,and at which point, 
above the level of the chamber 2,the inlet end of 
the chamber3 communicates with an air exhaust 
flue 28 leading to the atmosphere. The artificial 
cooling medium employed,which may be atmos 
pheric 8ir,is Supplied to the bottom of the cham 
ber 3,adjacent to the Shallow discharge end 
there0f,through an inlet pipe or flue 291eading 
from an airsupply fan or pump 30 which may be 
of Self-contained,electricaly-driven type,or 
driven by a Suitable driving connection from the 
motor 17. The air passing through the flue 29 
into the smaller delivery end of the chamber 3 
travels rearward toward the inlet end of said 
chamber,0r in the reverse direction to the direc 
tion of travel of the ware,and the expansion of 
thisairistaken care of bythe gradually increas 
ing depth of the chamber3 between the air inlet 
flue 29 and the air exhaust fue 28,This air,in 
thus flowing upwardly and rearwardly through 
the chamber3,meetsthe current of hot airtravel 
ing rearwardly through the tunnel and reduces 
the temperature thereof and the temperature of 
the ware,a certain proportion of the heated air 
discharging with the cooling current through the 

1,979,662 
fue 28,whereby a highiy eficient cooling action 
8t a Substantially Constant Cooling temperature is 
obtained. By this mode of introduCing the Cool 
ing air through the fiue 29,mixing the Same With 
the heated air in the chamber3 and discharging 
theresulting temperedairthroughthefue28,the 
air forced in through the fiue 29 is prevented,by 
the draft created through the flue 28,from being 
drawn out through the tunnel chamber 4,and 
thus being more or leSS 10st,thus avoiding any 
material irregularitiesin the Cooling action,while 
8t the Same time the damping efect of the cool 
ing air upon the heatedair paSSing from Chamber 
2 into the Chamber 3 prevents the heated air 
from being directly drawn out through the flue 
28,SO that at all timeSa very uniform and Stable 
tempering of the air Currents in the chamber 3 
Will be Obtained to Cool down the Ware to the 
exact degree desired prior to its paSSage into the 
final Chamber4. 
The taking-in Or feed COnveyor 25 is Similar in 

Character to the main COnveyor 19,thatisto Say, 
is Comp0Sed of a number of parallel endless wire 
ropes or Cables,which are preferably equal in 
numberto the Cables of the main Conveyor,This 
feed Conveyor 25 may be of any Suitable length 
8nd itS Cables paSS at the Outer end of the Con 
veyor over the grooved pulley 26 which may be 
of Similar type to the pulleys 22 and 23,but is 
preferably feathered or Keyed to Slide upon and 
rotate withitsShaft31,so that Saidpulley and the 
0uter or receiving end of Said C0nveyor may be 
1aterally shifted by means of a shifter 32,as 
ShOWn in Figure 7,from a normal direct line 
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position,as shownin Figure4,to diferent angles110 
With relation to Conveyor 19,in order that the 
receivingendofthe conveyor25maybearranged 
to Suit a 10ading point not directly in alinement 
with the conveyor 19 or to adjust conveyor 25 to 
deposit the articles A in diferent rows or at dif 
ferent pointS On the leer Conveyor or from side 
to Side there0f. In the present instance,each 
COnveyor 19 and 25(See Fig,5)isshown as made 
up of ten wire ropes or cables,the conveyor 19 
comprising the cables 33,34,35,36,37,38,39,40, 
41 and 42 while the conveyor 25 comprises the 
cables 43,44,45,46,47,48,49,50,51 and 52. At 
their contiguous ends the cables of the two con 
Veyors paSS about the drive pulley 21 and alter 
nate in arrangement With each other,So that no 
break or uneveneSS is presented on the top sur 
face of the Conveyors at their point of intersec 
tion and the articles therefore will passsmoothly, 
and Without jar,jerk or interruption,from the 
conveyor25to the conveyor 19. 
Inasmuch asthe conveyor 19travelsat a com 

paratively slow speed,while the conveyor 25,if 
of any material length,must travel at a higher 
Speed in order to prevent the articles thereon 
from being kept in the open atmosphere too 1ong, 
Special provision is made to cause this conveyor 
25to travel fasterthan the conveyor19,to which 
end the driving pulley21 is made of a Specia1sec 
tional construction. As shown in Figure 5,the 
pulley 21 is made up of a bank of grouped pulley 
diskS equal in number to the number of cables of 
the two Conveyors,each pulley disk being grooved 
for the reception of one of the conveyor cables 
and the disks being designa d by primed refer 
ence numerals corresponding to those designat 
ing the cables. The disks or small r1lleys com 
prising the bank are arranged in sets or groups 
offixed driving pulleys33',34",35',36",37",38", 
39",40",41" and 42",and 10ose oridle pulleys 43", 
44",45",46",47',48",49",50",51" and 52",These 
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gg?s of puieys Eré úounted upon a üvide@ ?haft 
structure comprising a main Shaft 53 jourmaleá 
in suitable supporting bearings and B Sieeve Or 
holow shaft 54 loosely mounted on Said Shaft 
53. As shoWn the Set of puleyS 33° to 37" are 
1op?ed on the shaft 53,and the set of puleys 43° 
to.47"are loose on said Shaft 53,While the Set Of 
puleys38' to 42" are 1ocked on ?he shaft 54 and 
theset of pulleys49° to 52" are loose On the Shaf? 
54,The shaft 53 and Sieeve Or Shaft 54 8re C0m= 
nected by gearing comprising a gear member 55 
on the sleeve 54 meshing with a pinion 56 On a 
transmission shaft 57,which Shaft 57 iS COn 
nected by gears 58 and 59 with the Shaft 53,the 
ratio of the gearing being Such that the COnveyOr 
19,travelingatany predeterminedlow Speed,Will 
transmit motion through the Speed gear train 
55 to 59,inclusive,to drive the conveyor 25 at 
a predetermined speed higher than that of éhe 
conveyor 19. The speed of the conveyor25 With 
respect to conveyor 19 may,of Course,be Varied 
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to any extent desired by the use of interChange? 
able gears in the speed train,according to the 
1ength of the conveyor 25,so that its Speed may 
begoverned to prevent the articles being trans 
ported to the leer from being exp0Sed t00 10ng 
to atmospheric temperature. 
Having thus fully described my invention,? 

Claim:? 
1.A1eer comprising a tunnel including a nat 

ural cooling chamber arranged betWeen preced? 
ing and succeeding portions of the tunnel,the 
succeeding chamber having an inlet for a COOl 
ing fuid at its base near its rear or discharge 
endand an updraft outlet for the fuid at itstOp 
adjacent itsforward orinletend,said SuCCeeding 
chamber being of increasing depth betWeen its 
discharge end and its inlet end,and means for 
introducinga cooling fiuidthrough the Saidinlet 
at the base of said chamber to produce an Up 
wardlyandforwardlyfiowingcurrent ofthe cool 
ing fluid therein. 
2,A1eer comprisingatunnelemb0dying a pre? 

1iminarysoaking chamber,a discharge Chamber, 
a preliminary natural cooling chamber following 
the soaking chamber,and an air cooled C00ling 
chamber between the preliminary C00ling Cham? 
ber and the discharge chamber,Said air Cooled 
cooling chamber being of increasing depth be? 
tweenthe discharge chamberandthe preliminary 
coolingchamber,meansforadmittingan upiOW? 
ing current of cooling fuid to Said chamber at 
its base adjacent to its rear end,an updraft fue 
for the discharge of fluid from Said chamber at 
itstop adjacent to the forward end_thereqf,and 
meansfortransporting ware through the tunnel… 
3,A1eer comprising a tunnel,8 main C0nveyor 

comprising endless cables for transporting Ware 
through the tunnel,a feed conveyor Comprising 
endless cables for transporting ware to the main 
conveyor,a multiple pulley having grooyed men 
bersaboüt which the ends of the Cables of the 
conveyors pass in alternation with eagh other, 
alternate ones of said members being fixed and 
theother members 1oose,and means for driVing 
said conveyors through said multiple puley at 
different speedS? 
4,A1eer comprising a tunnel,a main endless 

conveyor for transporting Ware through the tun? 
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nel,a fesá@yeyor for frans?ortíngWars o a6 
?air 60nWey@?,a? Operating meansè ?26 Ou?6? 
end of ae feed C0?Weyor for lateraly Shifing 
Said feed ConveyGr at an a?gie ?0 he @ai? COa 
veyor for Varying its line of ?eed? - 
5,A ?eer Comprising a tüel,a izai? C0mVeyor 

?or transporting goCds throügia the unnei Com 
?rising a Set Of endleSS Cabies,a,feed ConveyOr 
for transporting g00ds to tae ?ain 600yeyor Cord 
?rising a Set Of endless CabieS,60nCentricaly ar 
?anged shafts carrying grooved pulleys about 
Which the adjaCent ends of Said COnWeyors pass, 
the pulieys of the bWC ConveyCrs aiternating in 
arrangement With eaCh Other and Some of Said 
pulleys being i00Se On the Shafts and ae others 
fixed On the ShaftS,means for driving the main 
COnveyOr,and gearing betWeen Said Shafts for 
driving the feed Conveyor at a higher rate of 
Speed than the main ConveyOr. 

6. fn a leer,a main Conveyor,a feed Conveyor in 
end to end relation t0themainc0nveyor,eachcon 
Veyor Consisting Of a plurality of endless cables, 
pulleys at the Outer ends Of Said Conveyors en 
gaged by the Cables there0f,and an inner pulley 
engaged by the Cables of both Conveyors,Saidin 
ner pulley COmprising a rotary Shaft,a sleeve 
fitting 100Sely about Said Shaft,and means for 
transmitting rotary motion betWeen Said sleeve 
and Shaft With One rOtating at a higher rate of 
Speed than the other,and a plurality of disks car 
ried by the Sleeve and Shaft with the cables of 
One COnveyor engaged abOut alternate disks and 
the Cables of the other Conveyor engaged about 
the Other disks,disks Carried by the Sleeve and 
engaged by cables of the main Conveyor being 
fixed tO Said Shaft and disks Carried by the shaft 
and engaged by Cables of the feed conveyor being 
fixed to the Shaft,the remaining disks being free 
and turned ab0ut the Sleeve and Shaft by Cables 
engaging the Same. 

7. In a leer,a main conveyor,a feed conveyor 
in end to end relation to the main Conveyor,each 
C0nveyOr Consisting of a plurality of endless 
Cables,pulleys at the Outer ends of Said con 
Veyors engaged by the cables thereof,and an in 
ner pulley engaged by the Cables of both COn? 
Veyors,Said inner pulley comprising a rotary 
Shaft,a Sleeve fitting loosely about Said Shaft, 
and means for tranSmitting rotary motion be 
tween said sleeve and shaft with one rotating at 
a higher rate of Speed than the other,and a 
plurality of disks carried by the sleeve and shaft 
with the cables of one conveyor engaged about 
alternate disks and the Cables of the other Con? 
veyor engaged about the other diskS,diskS Car? 
ried by the sleeve and engaged by Cables Of the 
main conveyor being fixed to Said shaft and disks 
carried bythe shaft andengaged by Cables of the 
feed conveyor being fixed to the Shaft,the re? 

sleeve and shaft by cables engaging the Same, 
and operating meansat the outer end of the feed 
conveyor for shifting the pulleys thereof at such 
end of said conveyor to dispose the cables of the 
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?niagasks 6en?free and urned about the* 

feed conveyor at an angle to the Cables of the ?40 
main Convey0r. 
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