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INCLUDED ‘IN THIS PAPER IS THE HISTORY OF AIR _BEL_T CONVEYING.
THE AEROBELT DESIGN CONCEPT, ITS ADVANTAGES OVER EXISTING
DESIGNS. 'APPRECIATION AND A COMPARISON IN COST TO EXISTiNG
~CONVEYOR SYSTEMS. '



HISTORY OF THE AEROBELT CONVEYORS.

The concept of Air Beilt Conveying is not new, the oldest

~ known patent is that of the U.S. A 's Frederick G. Corning

dated 1892, It describes an ore concentrating apparatus,

'_ con51st1ng of a belt on a flat perforated bed through which

water or air is pumpecd.

In 1904 James M. Dodge took out a U, S patent on what was
prooably the first air supported belt conveyor, here the

- bed was perforated with openlngs that mdy be inclined, so

that blasts of air impinge upon the under51de of the belt;
these not only 1ift it but also cause it to move forward.
Patents followed from other 1nventors None of them came
on the market, probably because they did not work well in
practice. A study of the numerous patents makes it clear
that thé inventors: nelther realised the possibilities nor

the restrictions of air as a means of diminishing friction.

#

Renewed interest in this concept was shown by a Dutch
Company together with a professor in material handling and
together they ironed out all the flaws that were encountered
in the past. Extensive development work was carried out
perfecting this system, and in this paper we hope to bring

aCross to you advantages that the Aerobelt System can
provide.

1. Summarz:-

Belt conveyors are nowadays widely used as one of the most

economical methods of continuous conveying of bulk materials

over medium and long distances. By virtue of their versati-
lity, rellablllty and -low energy requirements, and a high
efficiency has been obtained, partlcularly when fitted with
anti-friction bearings,but the 1arge number of bearlncs -

a 100 metre long conveyor can have up to 1000 is still a
source of fallures



—

~Problems arise on idler conveyors in the form of maintenance.

To run a conveyor successfully it has to be maintained regularly.
This costs time, money and labour. A few stuck idlers or belt
misalignment will cause the belt to wander and be ser]ousl}

- damaged -~ a blunder to expensive to contemplate when some

belts can cost up to 70% of the total installation. Belt
drag over stuck idlers can also cause excessive temperature
and amperage rise in the drive.

The optimum solution would be to elliminate troughing idlers
and replace them with something mdre efficient, vet cheaper,

- The use of air as a lubricant between a solid trough and

belt has proven, through extenSive study'and development
to be the most effective and economical way of transporting
bulk materials.

2. DESIGN CRITERIA:~-

Introduction to the Aerobelt Conveying System:~

2.1. The Aerobelt has solid mild steel or stainless steel
rolled trough section. The radii of the trough is dependant
upon the width of the conveyor belt to be used. The trough

is supported along its length by a box section.situated under-
neath the trough, which is a completely sealed unit. The
return idlers can be hung from brackets along the conveyors
length, or if the‘cuStomer*requires, can alsoc be enclosed

in a box section under the conveyor. When the conveyor'belt
lays in the trough it automatlcally takes on the shape of

the trough. See figure 1.

Air is supplied';o the sealed box section under the trough
by means of a centrifugal fan or blower. Holes are drilled
ih the centre of the trough along its length to allow the

~air pumped in by the fan to circulate underneath the conveyor

belt.



RETURN IDLER

'SECTION

~SEALED AIR-BO>
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FIGURE 1~ .

SECTION THRU' AN AEROBELT CONVEYOR
SHOWING THE CONVEYOR BELT IN THE TROUGH
AND ON RETURN IDLER



A pressure switch is situated outside the sealed box section
| and is electrically interlbtked with the motor. The motor
only operates when there is “enough air in the box under the
belt to create the air film between belt and trough. Thus
elliminating unnecessary friction. The size of the holes
.drilled in the trough and alsoc their distance apart is one
of the most important factors taken into con51derat10n
when the design of an Aerobelt Conveyor is undertaken
Unlike a conventional idler conveyor that_oqu supports the
belt along the troughs length. Return idlers are used only
to guide the belt on its return. . See figure 2.

No compressor or high.pressure fan is required to 1ift

'_.the belt off the trough as it is the volume of air

supplied by the fan that acts as the lubrlcant between
~belt and trough.

The air film between belt and trough will not be penetrated
so long as the material being conveyed comprises of 75%
fine material (4" material znd under) and 25% solids ( 4"
material and over).

Uneven and intermittent loading of material has no effect
on the operation of the~Aerobelt Conveying System.

3. Appreciation of the Aerobelt System.

Due to the high competitivness between conveyor manufacturers
on the local market, the local franchise holders Instamould
Aero Conveyors are in the process of erecting an Aerobelt

Conveyor at their premises in Boksburg for the undertaking
of tests on the Aerobelt Conveyor with different materials.

In the future, if a prospective requires conveying tests
on a specific material this will then be possible.
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SIDE VIEW AND SECTION THRU' AN

CONVEYOR SHOWING HOW
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THE AIR FILM AND
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4. Advantages of the Aerobelt System.

- Low mass beit The air film prov1des a very low co- eff1c1ent
of friction between trough and belt, and the carrying capacity
extends over the entire belt. There is little tension force
in the belt and a narrow belt is adequate. In addition, a
lower - and cheaper specificatioh belt can be used and yet
still obtain a longer belt life. '

Greater reliability_as'there-are few moving parts.

‘Large capacity. The self troughing belt design running

in the steel trough prbvides a deep section able to
accomodate unusually large amounts of material for the belt
width. . Additionally, this type of belt is ideal for high

- speeds (over 5m/sec). So a high throughput can be achieved
with a'compafatively narrow belt,

Low power demand. Beyond a length of 20 metres fixed
friction factors have a little effect so allowing a
substantial power saving.

Conveyed material is undisturbed. Unlike conventional
“idler conveyors, the Aerobelt, having no idlers, permits™
material to remain motionless relative to the belt - an
important factor when conveylng powdery or 93511y degraded
materials.

Also due to the smooth running of the Aerobelt, a large
conveyor inclination is possibie,

Self supporting construction saves money in supporting
structures. The trough and integral air chamber form a

box type structure of great strength and spans of 20
metres are normal. '

True running. The trough design employed combined with
the use of a flexible belt and the air cushion system
ensures the material seeks the lowest point and that the

belt always runs without the need for mechanical belt
positioning devices.



' The Aerobelt Conveyor has exceptionally low belt-related
maintenance costs as the belt cannot sag, runs almost entirely

- on air and has to cope with far less tensional force than.
conventional conveyors.

Today the focus in engineering is on cleanliness and safety,
For a minimum of extra cost the Aerobelt Conveyor can be
totally enclosed. Very dusty materials, and also materials
dangerous to health can be conveyed.

5. Cost Structure.

The overall ihitial costs per metre compare very favourably

’“with a conventional idler conveyor. But maintainance costs’
can be cut by + 75 % by using the Aerobeit Conveyor System. -
The savings in drive power are also considerable.

Installations.

The tables on the following pages show a selection of the
applications so far for Aerobelt Conveyors. Both in Europe
and South Africa. Excluded are applications of the Aerobelt
System in the U.S.A. and the Far East.

The Aerobelt Conveying System can convey any material, from
flyash through to coal, ore, rock., etc.

The conveyors so far installed here in South Africa have been
in work for more than a year but the operators are already |
convinced of the truth of the claims made for this new type

- of conveyor. '

We thank you for. your interest'ahd time spent in réading
this paper and any further information you require regarding
the Aerobelt Conveying System can be obtained:from:-
INSTAMOULD AERO CONVEYORS (Pty) Ltd

P.0. Box 5300, BOKSBURG NORTH 1461

TEL: 894-6794/5/6. TELEX: 8-4632 SA
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. _ AEROBELT CONVEYORS REFERENCE LTIST - ELROPE . . : SHELT 3
e cusToMER _ ACAR LENGTIIIWIDTH SG | : . FAN _ DRpyY;

e T : : t/hf M mm kg /m PRONMICT - BELT TYPE | | BELT MANUF. kW miminfmm.wg JkW
| Dorr OTIVIET AU S0 AT 75 [ MATZE . | 2AM093 TDA Ammeraal 0,75]0,5 J600 1.5
nd Norr Olivier 50 28,8 400 0,75]MAIZE 2AM093 TDA Ammeraal 1,51 3 600 2,2
T Dorr Oliveir 50 28,8 100 0,75/ MATZE . ZAMO93 FDA Ammeraal 1,51 3° eon 2,2
ol AKZD llenpetlo | 50 31,5 . [300 1,2] SALT : ZTNG63TN12ZS 1,5+0] Dunlop 1,5 1,1
Nl AKZO llengelo 20 pBo,s 300 1,2F SALT ) -l 2rNe3Taizs 1,5+0 untop .3 1,1
1] CUHDYY Veghel [0 7 500 12,5V FERTITTZER GRextral5073 1,5+0 DunTop 1,511 400 7,5
2 C.H. V. Vephel 60 7 500 12 .5 FERTILIZER GBextraz50/3 1,.5+0| Nunlen 1,50 1 400 7.5
) Aov.d, 60116 100 0,75 GRAIN 2TNG3TNT125 1,5+0 [ Dunlop 1,1912,1 [285 3,7
TR v _ 60 | 4,5 (A00 |0, TS| GRATN ZTRGITNTZS T,5+0 | DunTop T2, 7 {285 3,7
'h A.v.d., Valk 60 1.5 400 0,75] GRAIN ZTNO3TNIZS 1,540 ) Dunlop 1,1 02,1 283 3.7
0O Aovad, Valk 60 21,5 400 0,75 GRATN ZTNOBTNTZ2S 1,5+0 1 Dhunlop 1,142,1 . {283 3,7
7 ALv_ d. Valk 60 | 54 J00 0, 751 GRATN ) ZTNGITNTZS I,5+00 unTop 3 [ I12 I,
°8 Ceheca Rotterdam|inn R5.5 500 0,6] ANIMAL FLRED Etz/2u0/uz2. Sierling
9 Senhers Raasrode 80 | 20 ano 0, 8] ANIMAL TEED E5/2 0/V5 Siecgling
an OV Veghel Z5Td 00 0,651 PEAS LS/ 0/VS . Srepling
il Grasdroperij 30-£22,5 300 0,0] PELLETS RTS 200/2 1,540 Ammeraal 0,7516,7 167 3,7
B2 Giranaria Retterdam|is 32 500 0,8 MATZE ZTNG3ITN1Z5 1,5+0] uniep 4 3 333 7,5
Sy T UK Tieventer [TOUTTAT 00 {0, 75| GRATN ZTNOSTNTZS 15570 Tunlep, 22121 183 k7
84 L.ever Sunlipht 25 ho,7 joon 0,4] SOAP POWDER Ed4/1/ UO/V2C Sicpling 0,7511,1 140 3,7
85 n.E Utrecht 30 8 400 0,61 COFFEE o ES5/2 o/vs Siepling L 0.75 6,7 [167 3,7
86| D.E. Herecht [ 30 |20 U0 ™0 RAW COLFRR LS/2_ 0/VS Siepling 0.25)6.7 167 3,7
H v. fMarsen Panheel {100 |11 400 0,75] CEREALS RTS 20072 1,540 Ammeraal 2
N8 A.v.d. Valk 177 320 18,1 650 0,8 GRAIN ATN 31573 o 2+0) Ammeraal 4q 7,5
2 AV VaTK 827 1390 (35 Jes0 | o % GRAIN ATN 31573 2+0] Ammerag: 8.5 7,5
14 A.v.d, Valk LB 24 [300 8 650 1,8] GRAIN - ATN 315/3 2+0{ Ammeraai 4 7,5
N Avvod, Valk r:.hm F300 8 650 0,8 GRATN ATN 375873 Z+0 1 Ammevaanl ! 7,5
0 AV IALTTVATR 35 111 300 0,8| GRATH ATN 31573 2+ "AmmeTaal 0 7% 3.7
93 [ Kijilstra RBeton 205140 100 1,65 SAND & STONE GRextra 200/31,5+0 Punlop 15 z,2
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— FEED MILLING —

SPIRAL CHUTES —— ABATTOIR PROCESS EQUIPMENT — GRAIN HANDLING

— ONITANVH 39¥)¥0vd

~ : -as. Supermarket pack-
- 308S .10 large- bulk lcads. of. severai.
- | thousand: ons per hour” ~ PRI
- Conveyor lengths have ranged from- t

. m_tre-to:ﬁhz-kmf Tl e

] REMEMBER
1 F you Bave 3 handiin-g or 'conveﬁfihg
d PrODIEM: howeyver smalk — cail yg- — we
Tn have e peopie to: sohve e

Your enquiry will recaive the: personaj

attention of one of our experts from the | 3
day you call untit “hang over” of the - g
installation. . @
We produce, and haye ready access tg. 2
- all plant Components and therefore are. | 2
able to give YOU an installation at very | o
short notice” S g
LT <
- m
- . -«
, . RN '+
L g SN . - o
“ Spencer (Melksham)S.A. (Pty)Limited.
HEAD OFFice.  ° DURBAN | CAPE TOWN
P.O. Box 8621 P.O. Box 29155 _ . P.O. Box 12097
Johannesburg _ Maydon Wharf _ . Cape Town
4 2000 - 4057 '
4 Telechone: {011} 680-3424 Telephone: {031) 25-7244 Telephone {021) 46-4793
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I BAGGAGE HANDLING — TURNKEY PROJECTS — CHAIN CONVEYORS




