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THESIS



ARSTRACT

A conveyor is a mechanism which is used to move ob-
Jeets ffom one location to another., The belt conveyor
fulfills this requirem2nt by transporting the various
items on a moving belt. Because of their low operating
costs and the ease of handling large volumes of materials,
the use of the belt conveyor spread from its early begin-
ning in the flour mills to other industriz=s. However,
this growth was not without its problams of design and
construction., The maia problems which had to be faced by
the desizn engineers were the proper selaction of: Ybelts,
belt tension, supporting surfaces, driving mechanisus,
speed of flow, unit weizhts, angle of inclination and the
power required. Each of these problems 1s a variable
factor which in itself may change the performance of the
conveyor., This thesis concerns itself with the determin-
ation of the power requirements of a slider-bed bslt con-
veyor by varying the loads, surfaces and the belts with
the other factors held constant,

The apparatus used for this test is a standard
slider-bed belt convevor plus a special dynamometer driv-
ing mechanism which was so constructed that the driving
force on the conveyor could be easily determined and the

power requirem=nts computed. The surfaces which were
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used 1In this test were as follows:

l. Enanmelad steel

2. Unpainted hot rolled steel

3. Type 302 stainlzss steel, #4 brush finish

4. Fir plywood '

5. Maple plywood

6. 61 ST aluminum
The belts which were used in this test ars as follows:

1. Rough-top rubber

2. Smooth-top rubber

3. Neoprene rubber

4., Innerbound canvas

5. TIwmpregnated canvas (Red Gandy 32)

6. Silver duck canvas top, rubber base

7. Chenizum

With the tension, speed, angle of inclination, and
the unit load held constant for each of the belts, the
test runs were made. The test consisted of taking scale
readings at zero, two hundred, four hundred, and six
hundred pound total loads with each belt on each surface.

The results of this test must be stated in a gen-
eral way since each belt acted somewhat differently on
the various surfaces. However it can be said that the
enamelad steel surface required the most power to drive
the belts. The alwainum and stainless steel surfaces

required somewhat lzss power than did the enameled surface,



and the maple wood, fir wood, and unpainted hot roll=d
steel surfaces required the least power. The belts which
rsquired the most power to run over all of the surfaces
were the lmpregnated canvas, the innerbound canvas, and
the silver duck canvas. The neoprene, chemigzum, smoothe
top rubber, and rough-top rubber belts required less
power than did the canvas belts.

Since none of the conveyor load vs. horsepower re-
quired curves start from the orizin it is evident that
there 1s a certain amount of power required to drive the
conveyor at zero load which can be attributed to the
friction of the pulleys, the weight of the belt and the
bending of the belt, as well as an additional amount of
power required to drive the conveyor once a load has becn
applied which is due to the additional frictional drag
plus the change in velocity to bring the load up to belt
speed,

It should be emphasized at this tiue that all of
the variable factors mentioned in this thesis play a very
important part in the performance of a conveyor. The
figures obtained in this study are the results of an
attempt to cancel out as many of the variables as possible
and varying the remaining factors under controlled con-

ditions, in order to make a comparison of a number of

belts and slider-beds. %/ g o
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INTRCDUCTICH

A conveyor is a mechanism which is used to nove ob-
Jects frem one location to anotner. The belt conveyor,
which trensports various items on a moving belt or tand,
is siopnly one means of accomplishing this requirement.
These conveyors have been used in this country for the
rast one hundred and fifty years. Novirg belts were first
used in the processing of flour, because this type of
conveyor seemed to be the best for handling the bulky
products of the mills., With the development of the large
grein elevators, the problem of materials handling be-
came more intensified and the elevator operators were in-
terested in better and more efficient designs which
would solve their problems. It follows that since the
leading exponent of btelt conveyors was the flour irdustry,
the early research, developnent and testing were under-
teken with this one type 'of product in mind.

Recause of the lcw operating costs and the ease of
handlirg a lerge volume of raterials, the use of telt
conveyors gradually spread to other irdustries. Due to
this growth, meny new problems arose which dewanded changes
in design of both the conveyor and its auxiliary equip-
ment. These prcblems consisted mainly of the proper

selection of: Dbelts, belt tension, supporting surfaces,






9
driving m=chanisms, speed of flow, unit weights, angle of
ineclination, and the power required.

Much experimental work has been done on each of the
above problesms by the various manufacturers of conveyor
equipmant., These concerns have triasd to incorporate new
developrments in materials, construction, and driving
mecnanisms in to their designs. However, it should be
realized that each problem is a variabls factor and that
any one may change the performance of a conveyor, For
any given set of circumstances or requiremants, each of
the problzms must be considered in the design of the con-
veyors.

This thesis concerns itself with the determination
of the power requirem=nts of a slider-bed belt convesyor
by varying the loads, surfaces, and the belts with the

other factors held constant,.



APPARATIS

A belt conveyor consists of an endless belt, a
driving pulley, a take up pulley, a belt supporting unit,
and accessory devices for loading, unloading, and maintain-
ing proper tension in the belt. The conveyor which was
used in this investigation was a slider-bed model FVB-21l-
16=3/4 Floor-Veyor Jr. which was manufactured by the
Rapids Standard Company of Grand Rapids, NMichigan. The
bed was twenty-one feet long from center to center of
the pulleys and carried a belt sixteen inches wide., The
diameter of the drive pulley was eight inches and that
of the take up pulley was four inches. The slider-bed
was equipped with special lugs so that sheets of different
types of materials could be fastened on the bed to simu-
late various bed surfaces.

The power to drive the belt was furnished by a
cradle type dynamometer which had a one horsepower, four
hundred and forty volt, thres phase, sixty cycle right
hand gear head motor revolving at fifty-nine revolutions
per minute. The thirteen tooth RC-50 sproket on the
motor drove the thirty-five tooth sprocket on the drive
pulley through an eight foot length of RC-50 coupling
link chain. The conveyor belt speed with this drive was

forty-six feet per minute.
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In order to allow the load to run on and off the
conveyor, two ten-foot feeder sections of 12-BR-1J wheel
conveyor complete with case stops were attached to both
ends of the conveyor. The load consisted of a nuuber of
steel tote pans, into which enough lead weights were
placed to give a total weight of fifty pounds per pan.
The area of each pan in contact with the belt was exactly
one hundred and twenty square inches. Thus the load was
distributed in such a way that the unit load on the belt
was exactly sixty pounds per square foote.

The surfaces which were used in this test were as
follows:

1. Enameled steel

2. Unpainted hot rolled steecl

3. Type 302 stainless steel, #4 brush finish

4, Fir plywood |

5. laple plywood

6. 61 ST aluminuum
With the exception of the enameled steel, which was the
actual slider bed surface, each of the other surfaces were
bed cover sheets twenty feet long and twenty inches wide.

The followingz belts, each cut to exactly forty-
four feet and two inches long and sixtecn inches wide,
were used in the test:

l. Rough-top rubber






Smooth-top rubber

Neoprene rubber

Innerbound canvas

Impregnated canvas (Red Gandy 32)
Silver duck canvas top, rubber base

Chemigun

13



PROCZDURE

When the conveyor arrived it was assembled, mounted
on cast iron legs, and leveled so that thes bed was hori-
zontal., Therefore the angle of inclination mentioned in
the introduction was held constant for all belts and sur-
faces. The sections of wheel conveyor were then attached
to both ends of the belt conveyor and the case stops
placed in position,

The cradle dynamometer with its motor and gear
reducing mechanism was mounted in its frame and the
coupling link chain was attached betwecsn the dynamometer
and the drive pulley., It was realized that the torque
on the dynamometer would bhe very high when the belt was
loaded and therefore the dynamomester frame was bolted and
clamped to the slider-bed and its supports. The tension
in the driving chain was adjusted before the dynamometer
was secured into place.

This cradle type dynamometer was designed especially
for this type of power determination test., The motor and
gear reducing mechanism were welded into the cradle up-
side down with its weight pivoting around the drive shafte.
On the opposite end of the cradle enough weights were
welded into place so as to counterbalance the weight of

the motor. Therefore the cradle was in equilibrium and
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the weight of the motor was automatically canceled out.
To one end of the cradle at a distance of ten inches
from the drive shaft was placed a hook and directly above
this on the frame, zanother hook was placed. A scale was
then hung between these hooks so that any turning moment
of the cradle in the proper direction registered on the
scale.

The principle upon which the dynamomater operated
was a very siwple one. The motor was mounted longitudinally
in the cradle and by using a right-hand worm-driven gear-
head reduction unit, the output drive shaft was perpen-
dicular to the drive shaft of the motor. Through this
type of arrangement it was possible to pivot the motor
around the output drive shaft. When the motor was running
and there was no load on the drive shaft, the motor stayed
in equilibrium or in a horizontal position. = As soon as
a load was applied to the drive shaft, the normal tendency
was to slow the motor down, but since the motor was free
to pivot it produced an equal and opposite reaction to
the load. Since the motor was welded to the cradle, the
entire cradle rotated and in so doing registered the
amount of the force on the scale. From this scale read-
ing, the horsepower applied to the drive chain was deter-
mined, This was the actual horsepower required to drive

the belt and not the motor horsepower. The difference



FIGURE 4
TENSION TAKE UP ADJUSTMENT

ON SLIDER-BEDBELT CONVEYOR
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between these readings and the motor horsepower was the
losses in the motor and gear reducing machanism,

Each belt was then placed on the conveyor and the
tension take up was adjusted to the point where the belts
would pull the maximum load of six hundred pounds with-
out any noticeable slippage. It was decided that the
tension to use in the test would be that which would move
the load on the belt with the highest coefficient of
friction. This tension amounted to exactly a two and one-
half inch extension on the take up screws. Throughout
the test this tension was held coanstant for each belt.

It was felt that by using this constant take up gap and
by having all of the belts cut to exactly the same length,
the problem of belt tension would be held fairly constant
for all of the belts. It should be realized however that
the stretch characteristics of each belt were different,
but it was felt that the slight amount of change in belt
tension due to the difference in stretch characteristics
would be a very small part of the total power required to
movs the belt, especially under load. This fact became
evident when a test was made in which the tension gap was
doubled and the resulting increase in power required to
drive the belt was negligible,

Before starting the actual test run each belt was

run on all of the surfaces for three or four hours. Also
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the speed of the belt was checked and found to be forty-
six feet per minute. This speed was held coanstant through-
out the test. Conversion tables can be used if it is
necessary to know the power requirements at different
speeds.

The test run consisted of taking scale readings at
zero, two hundred, four hundred, and six hundred pound
loads with each belt on each surface. The conveyor was
allowed to run freely and the loads were applied at in-
tervals. The scale was read only while the load was mov=-
ing towards the arive pulley. It was found that during
the run the scale had a tendency to wavar from one-fourth
to one-half of a pound from the average readings. This
shows that the load does not move smoothly across the sur-
face but tends to start and stop all the way across.

Also the initial effect of placing the load on the moving
belt caused a very high scale reading. Because of this,
the dynamometer had to be dampesned by hand until the
scale readings were fairly constasnt.

After each belt wes completely tested, it was re-
run over the same surfaces end rechecked until the read-
ings coincided with those tsken during the first run. The
recults cof these rachaclis were also plotted in the graph
section. During the test run the enameled surface had to

te repaintzd seversl times to ascure accuracy cf results,



PCWzR REUIREL.NTS CF SLILDER-EcD BELT CCHVZYCR
TY+E CF BoLT--RCUGH TCP RUEL:R

Cbserver - kr., Goldman Revclutions per Ninute of
Lotor - 29
July 30, 1951 Lever Arm to Scale - 10"
LCAD in Founds LCAD in Founds
0 200 400 600 0 £00 400 600
Ernaneled Steel Surface- Fir Vood Surface-
l. 4,0 19,0 35,0 46,0 le 375 13,85 22,5 33%.25
2e 4.25 18,5 35.25 47,0 2. 3.5 19.5 22,75 33,0
:5. A’.O Eloo 36.0 46’.5 3. A:.O 15.5 ?2.75 3?.5
4. 4025 2000 3400 4700 40 3.75 13.75 23.0 33.25
Stainless Steel Surface- aple '"ood Surface-
l. 4.0 17.5 31,75 47,0 l., 3.75 14.0 24,75 35,25
e D75 18.0 31.0 47.25 2. 4,0 14,0 24,75 35.25
3. 4,25 17.75 %2.0 45,0 3¢ BJT5 14.25 24,75 5.5
4, 4,0 18.0 32.25 47,0 4, 3.75 1l4.25 25,0 35.0
Aluminum Surface- Recheck - Eneneled Stecl Surfece-

1. 4,0 16.5 28,5 40,5 l. 4.0 13.0 24,5 34.0
2o 4,5 17.0 29.0 490.0 2. 3.75 13,75 24,75 34.5
Be 4,25 17,25 29.85 39.75 3. 4,25 13.85 £5.5 36,5
4, 4,25 17,0 29.0 29.75 4. 4.0 3eO £5.25 36,55

naozZzHoerEw =

Unpainted Steel Surfeace-
1. 3,85 14,5 23%.5 34.0
2. 3,25 13,5 24,5 34.5
3. 3.5 14.0 25.0 35.0
4, 3.25 14.0 24,5 34.5

S b

nabdsc o



Cbserver - kr.

July 21,

Lo=zZ2HUrR o ol ol N e R

o ]

nascowns

FCUWER RuGUIREVESRNTS CF GI
TYPL CF DLLT--INN)

Goldman

1951

LCAD in Pounds

0 200 400 600
Enareled Steel Surface-
l, 4.0 18,0 34,0 4¢,0

20 3475 18.25 24,25 46,25
Se 4,25 18.25 34,0 45,5
4, 4.0 18,5 34,0 46,0
Stainless Steel Surfece-
le 4.5 21,0 35,5 50,0
e 4,285 21.285 35,75 48,5
Be 445 21,0 36.0 49.0
4, 4,5 21.25 35,5 4%8.0
Aluminum Surfece-
l. 5.0 18,5 31.5 44,0
e 5H.25 18,75 31.85 44,25
3¢ 55 18,75 31.0 44,25
4, 5,25 19,0 31.0 44,5

Unpainted Steel Surfece-

1. 4,5 14.5 23.5 32.5
Se 4,25 14,25 23.25 32.25
Be 4,75 14,25 23,25 31.5
4, 4,5 14,25 23,5 32,75

JDLR LD

cRECUND CAl

™
0

IELT CCWVEYCR

NVAS

ILC)D in Pounds

0 200 400 600
Fir Vood Surface-
l. 4,75 16,25 £6.5 37,0
. 4,75 16,0 26,75 36,75
3. 5.0 16.5 27.0 37,25
4, 4,5 16,5 26,75 37,0
laple Wood Surface-
l. 4.5 17,5 30,0 42,5
2. 4,75 17,75 3025 42,75
3. 5,0 18,0 30,25 43,0
4, 4,75 18,0 30,5 45.0
RechecL Ereaneled Stecl Surfece-
1. .0 15,0 21,75 31,75
2. 3.75 13.25 22,0 31.5
B¢ 4,25 13.5 2.5 32,0
4, 4,0 15.5 23,0 31,75
Stainless Steel Surface-
le 4.5 18,25 30,5 41.0
e 4,.F 18,75 30,25 40,75
3¢ 4475 18,75 30,75 40,75
4, 4,5 19,0 20.25 41.0



FCVLR REQUIRLVENTS CF
TYrE CF BZLT--S
Cbserver - ¥r, Coldran
August 1, 1931
LCAD in Founds
o) 200

400 €00

Erianeled Stecl Surfsce-

S 1l. 4.5 12,0 33,0 4€,75
C 2. 4,25 19,5 33,5 46,25
A 3, 4,0 12,25 32,75 4€.5
L 4, 4,25 19,25 33,0 47,0
E
Stainless Steel Surface-

R l. 4.0 16,0 27.0 38,0
E 2. 3,75 16.£5 27,0 38,25
A 3. 4,25 16,0 27,25 37.75
D 4, 4,0 16,0 27,0 38,0
I
N Aluminum Surface-
G 1. 4,0 14,25 25,0 34,75
S 2. 3,75 14,5 25,25 35,0

Be 4,25 14,75 25,25 34.5
i 4, 4.0 14,75 25,0 34.75
n

Unpainted Steel Surface-

F le 3.75 14.85 23,75 23.55
0 2. 3.5 13,75 23.5 33.5
U 3. 325 14,0 23,75 35,5
n 4., 3.5 13,75 23,75 33%.25
d .
S

L.LJ)}‘JR L‘ D I.L.AL.L

CCNVLYCR

LCCTH TCr RULILER

IC!D in Founds

0 200 400 600

Fir Wood Surface-

le 4,0 14,75 24,0 34.25
2, 3,75 14,5 24,5 34,25
3. 4,25 14,75 24,85 %4.0
4, 4,0 14.5 24,5 34,0
Marle Wood Surface-

1., 3.75 14,25 23,75 3%.75
2. 3.5 14,0 24,0 34,5
3. 4,0 13,75 24,0 33.75
4, 3,75 14.0 23,75 35675
Recheck-2Aluminum Surfece-

le 3.5 1545 E£2,75 2,75
2. 3,75 13,25 £3.25 32,75
3. 35 15,5 235 3Z.75
4, B,75 13,65 £3.25 32,75



FCWiR REJUIELELSNTS CF SLIDER BED BiLT CCLVLYCR
TYFE OF LELT-~3ILVER DUCK CANVAS TCP, EUPRER BASE
Cbserver - Nr. Goldnan

August 3, 1921

IC.D in Founds I.C.AD in Founds
0 200 400 600 0 200 400 6C0
Lnanme Steel Surface- Fir Vcod Surfezce

.ed da s

.0 26,75 40,25 56,0 l. 5.75 17.\ 60.5 42,5

o TS 27,75 40,0 56,25 2. 6.0 17,75 30.25 42,25
«25 27.5 40,5 55.5 3¢ D5 17.75 30,25 42.25
«O £7.5 40.25 56,0 4, 5,75 18,0 30,25 42,5

EHeOWn
(&)
.

Stainless Stecl Surface- kaple ‘Yood Surface-
R 1., 5.50 19,5 31l.5 45.25 1l. 5.5 17.75 321.75 44.0
E 2. 5.25 19, ?6 31 75 45.5 2. Def£5 18,0 3l.5 43,75
D 4, 5.5 19 5 %l 75 45.75 4, 5.5 18.25 3l.5 44,0
I
N Alurinum Surface- Recheck-Zremeled Stecl Surface-
G 1. &5.0 18,75 31.5 44,0 l. 5.0 21.5 39,75 55,5
S 2. 5.25 18,75 31.25 44.25 2. 4,75 ZL.0  39.5 056.0

30 4,75 12.25 31,75 44.85 3. 5.5 22,5 39,5 56425

i 4, 5.25 19,0 31.75 44.0 4, 5.5 £2.,0 39,75 £6.0
n

Unpainted Steel Surface- Alupinum Surface-
p l. 5.25 17.25 £8.0 40,5 l. 5.0 16,75 27.5 40.0
o 2. 5.5 17.5 28.5 40.5 2. 4,75 16,25 £8.,0 40,25
u e 5.75 17.5 28.75 40.75 3. 405 1605 2707 40075
n 4. 5.5 17.75 28,75 40,75 4, 4,75 16,5 8,0 40.5
d
S



PCWiR RBGUIREMINTS CF SLIDER EED BELT CCLVEYCR
TYFS CF EELT--ILPRBEGNATLD CANVALS (RuD GALDY 32)
Cbserver - Mr, Goldoan

August €, 1951

600

425
4.0
41,75
41,75

42.5

43.0

LCAD in Founds LCAD in Founds
0 200 400 600 0 200 400
Enemeled Steel Surface- Fir Wood Surface-

S le 8,75 37.0 €0,0 83.25 le 7.5 20.5 31,0
C 2, 9.0 36,5 59,25 83,0 e Te75 19,75 31l.5
A 3. 8,75 36.25 59,5 83,25 3¢ Te25 20,25 31.0
L 4, 9,0 3645 53¢H 83,25 4, 7.5 19,75 31.5
E

Stainless Steel Surface- arle Wood Surfeace-
R 1l. 7.5 22675 33,75 45,0 1. 7.25 £0,75 32.0
E 2. T.25 225 33,75 44,75 2¢ Te5 20,85 31.25 4£,75
A 3¢ T.T5 2245 33.5 44,5 B3¢ TeD 22,5 3l.25 42.5
D 4, 7.5 21eD 33,25 44,75 4, T,75 20,75 32,0
I
N Alupinum Surface- Recheck C. K.-
G l. 8,0 20,75 315 44,25
S 2. T75 £20.5 3l.75 44,5

B3¢ Te75 20.5 32,0 44,0
i 4, 7.5 20675 31,75 44,25
n

Unpainted Steel Surface-
l. 8,0 20.5 30.0 40,5
e To75 19,75 22,75 41,0
B3¢ Te5 20,25 30.25 41.5
4, 8,0 20,0 30.0 41.0

nwas o oo



FCWZIR RuUTREMNZNTS CF SLIDER PED FeLT CCHVAYCR

TYFE CF E:LT--CHZYIGUM

Cbserver - Mr, Goldman
August 7, 1951

L0AD in Founds

LC.D in Pounds

0 200 400 600 0 200 400 600
Enameled Steel Surfece- Fir VWood Surface-
S l. 5.0 20,0 33,75 47,0 l. 5.0 15.25 £5,75 35.5
C 2. D.25 20,25 34.0 47,25 2. 5.25 15.5 25. 35.0
A 3, 4,75 19,75 34,25 47,0 3. 5.5 15.5 25.25 35.£5
L 4., 5.0 19,75 34.25 4€.,75 4, 5.25 15.25 25.0 34,75
E
Stainless Steel Surface- Karle VWood Surface-
R 1. 4,75 16.5 £27.75 39,75 l. 5.0 15.25 24,75 34,5
E 2. 4.5 16.25 27,5 39,75 2e De2H 14,75 £5.0 34,75
A 3. 5.0 16.75 27.5 37.75 3. 4,75 15,0 25.0 34,75
D 4. 4,75 16.5 27.75 37.75 4, 5.0 15.25 £24.75 35,0
I
N Aluminum Surface- Recheek Co Ko=
G le 4.75 15.75 25.0 36,25
S Z. 5.0 15.0 25.25 35.25
3. D24 15,25 25.5 36.0
4, 5.0 15.5 £5.5 36.25

5

Unpainted Steel Surface-

p l. 4.75 15.0 24,75 54,75
0 2. 5.0 15,0 25.0 34.5
u 3. 5.0 14,75 24.75 35.0
n 4. 4.75 15,0 25.0 34.75
d

S



"""" SR RBUIREWGNTS CF SLIDER DD BLLT CCHVEYCR

TYFs CF EoLT--IIECPRINE
Ctserver - ¥r, Goldran

Avgust 9, 1°9c1

7

LCiD in Pounds 1C.D in Pounds
0 £00 400 600 0 200 420 600
Lneneled Stecl Surface- Fir Yiood Surface-
S le 4,25 £2.5 3%.5 57,5 1. 4,25 15,0 £5,0 35,0
cC 2. 4.0 22,75 40.0 58.25 2. 4,0 14,75 25.25 34,75
B .
Stainless Stecel Surface- larle Viood Curface-
R 1. 4.0 15.75 27.0 35.0 l. 4.85 14,75 ?d.( 55.€.9
5 £ 3,75 15,75 26,75 37,75 2. 4.5 14.5 25425 35,5
A 3. 4,0 16.0 26,75 35,0 3. 4,0 14,75 25.0 35.25
D 4. 3,75 16,0 27,0 37,75 4, 4,25 14,75 £5.25 35,25
I
N Alurinum Surface- Recheck C. K.-
G 1l. 4,25 14,25 24.0 33.75
S 2, 4.0 15,75 23,75 34,0
3. 4.5 14,0 23,75 34,0
i 4., 3,75 14,25 23,75 35.75
n

Unpainted Steel Surface-

p le 4.0 14,25 26,25 37.£5
0 2. 3.75 14,5 26,5 36.5

u 3. 3,75 14,75 26.5 7.0

n 4, 4,0 15,0 2€.25 356.75
da

S



S.dPLE CCLIUTATICHS

l. Average Scale -- (dough top rubber belt on enameled

steel surface)

Av, Scole = Readinz 1 - Reeding 2 - Reading 3 - Reading 4
luamber of Headings
=19 - 18,5 -« 21 - 20 / 4

19.6 Pounds

2. FHorsepower to Chain
HeP, = 2 T N /233,000

where N = Revolutions per ninute of motor

59 RQP-IVV .

T = Torque on notor in foot pounds

n

(Average Scale)(Lever Arm to scale)

(19.6)(190)
12

= 16,33 Ft.lb.

FoPo = 2 (16.33)(59)
35,000

00,1235 K



rSULTS CF CCLFUTATIONS

CF FCWER 2B UIALh ShTS OF SLIDeR

EZD ELLT CCRVZYCR CIi RCUGH TCP J[UEBELR EELT

Cbserver - lr, Goldmzn

July 30, 1951

Enameled Steel Surface-

Av. Ccale
Eorsepower

Stainless Steel Surface-

Lv. Scale
Horserower

Aluminum Surface-

Av. Scale
Horsepower

Unpainted Stcel Surface-

Av. Scale
Horsepower

Fir vood Surface-

Av. Scale
Forsepower

keple Wood Surface-

AV, Scale
Horsepower

Recheck

29

Revolutions rer hMinute of
notor -
Lever Arm to Scale - 10"

o

LCAD in Pounds

0

4‘.25
. 0598

Zed1
. 03190

3.75
» 0351

Lnemeled Steel Surface-

Av,. Scale
Horsepower

4,0
.0374

£00

12.6
1835

17.81
L1667

16.94
+ 1566

135,37
.1251

400

£3.94
2709

24.4
2284

22.5
2106

600

46.6

L4362

46.44
L4547

35.31
« 5506



RESULTS CF CCLUFUTATICHS CF FC.LiER REJUIRSKSNTS CF SLIDER
E2D BiLT CONVEYCR CN IRNSR BCUND CANVAS EELT
Cbserver - Lr. CGoldman July 31, 1951

LC:iD in Pounds
0 200 4CO0 600
Enemeled Steel Surface-

Av, Scale 4,0 18,25 324,06 45.94
Horsepower 0375 L1709 ,3189 ,4301

Stainless Steel Surface-

AV. Scale 4,44 21,15 35.69 49,1
Horsepover .0416 ,1°79 ,3%41 ,4596

Aluninum Surface-

Av. Scale 5.25 18.75 31.19 44.25
Horsepower .0492 L1755 L,2920 .414Z2

Unpainted Steel Surface-

Av. Scale 4,5 14,31 23.26 32.25
Horsepower <0421 .1340 ,2180 ,3020

Fir Wood Surface-

s

Av. Scale 4,75 16.44 26,75 57.,0
Horsepower «0445 1539 ,28504 ,3464

i el e

i kaple Wood Surface-

Av. Scale 4,75 17.81 30.25 42.81
dorsepower .0445 ,1667 .283%2 ,4008
Recheck
Enameled Steel Surface
Av. Scale 4,0 15,31 22.31 31,75
Horsepower L0375 1246 L2089 2972

Stainless Steel Surface-

Av, Scale 4,5 18.69 30.44 40.9
Horsepower «04213 ,1750 .2850 L5829



AESULTS CF CCMPUTATICNS CF FCWiR REJUIRERE

EiD BLZLT CONVZYCR CH

Cbserver - kr., Goldmen

Enaneled Steel Surface-

Av. Scale
Horsepower

Stainless Steel Surface-

Av. Scale
lorsepower

Aluninum Surface-

Av. Scale
Horsepower

Unpainted Steel Surface-

Av. Scale
Horsepower

Fir Wood Surface-

Av. Scale
Horserpower

Xaple Wood Surface-

Av, Scale
Horsepower

Recheck
Aluminum Surface-

Av, Scale
Horsepower

SWCCTH TCP RU

4,25
»0328

4.0
0375

3.75
0351

3.6
. 0340

IV
Dbl

BZLT

vI5 CF SLIDER

August 1, 1°%1

200

12.25
.1502

16.06
«1.503

14.56
« 1363

13.24
«1335

14.€3
«1.370

Oie
= O
—

()
!—‘f)b

15.31
.1.246

LCAD in Pounds

400

33,06
« 3094

27,06
« 2235

25.88
. 2236

23.19
L2171

600

46.63
4365

.

[€\N))

Uie
uro

54,75
« 3253

33.38
« 3215

$4.31
«31S5

53.24
$O1T7

52.69
« 3060

(&)



RLSULTS CF CCPUTATICLS CF FC.WZR REJUIREMED

EZD BLLT CCRVZYCR CN

Cbserver - Mr, Goldmen

Enamnecled Steel Surface-

Av,. Scale
Horsepower

Stainless Steel Surface-

Av. Scale
Horsepower

LAlunirnun Surface-

Av, Scale
Horserpower

Unpainted Steel Surface-

Av, Scale
Horsepower

Fir Viood Surface-

Av. Scale
Horsepower

Vaple Wood Surface-

Av, Scale
Horsepower

Recheck
Enarieled Steel Surface-

Av,. Scale
Horserower

Alurirun Surface-

Av. GScale
Eorsepower

SILVIR DUCK CalNVes EoLT

5.12
0472

5.5
.0515
.06

0474

5.5
.0515

5.12
. 0479

4.75
0445

LC.AD in Pounds

£00

27,37
« 2562

12.38
.1814

18.94
« 1773

17.5
.16%8

17.75
.1662

18.06
1691

* N0
RS

e
> N
[é]]

—
o,

TS CF SLIDCR

August 3, 1¢

400

40.25
«37¢8

31.75
2272

21.56
2955

. 2668

50.31
« £337

39. 63
NCYARS)

£7.81
« 2603

(@)

1

600

A
N n
SR1S)
RN

Ny e

40,38
. D780

32



33
RESULTS CF CCLPUTATICNS CF PCAER RuAUIRSLZINTS CF SLILER
bsD BSLT CCUVEYCR CN IMFREGINATED CAKRVAS (RZD GANDY 32) FLLT
Cbserver - Lkr. Goldmen August 6, 1951

LOAD in Pounds

0 200 400 600

Enemeled Steel Surface-

Av. Scale 8.88 36,56 52.63 83,06

Horsepower .0831 .,%423 ,5532 L7776
Stainless Steel Surface-

Av, Scale 7.5 22.31 33.56 44,75

Horsepower 0702 .2089 ,3142 .418&9
Aluninum Surface-

Av. Scale 7.33 20.63 31.75 44,25

Horsepower L0738 .1931 .2972 ,4142
Unpairnited Steel Surface-

Av. Scale 7.81 20,13 30.0 41.0

Horsepower L0731 .,1834 ,2803 L3838
Fir Wood Surface-

Av. Scale 7.5 20,06 31l.25 42,0

Horsepower L0702 .1578 ,2925 ,3932
Maple Wood Surface-

Av. Scale 7.5 20.56 31,63 42.69

Horsepower L0702 .1825 .2961 ,359°6

Recheck -- C. K.






34
RESULTS CF CCOYFPUTATICNS CF FO.WER REQJUIRIZLESHTS CF SLIDER
ZEP BZILT CCNVIYCR CN CEHILIGUN BEL
Cbserver - kr. Goldoan August 7, 1©51

ILCAD in Pounds

0 200 400 600

Enameled Steel Surface-

Av. Scale 5.0 1°.924 34,06 47.0

Horsepower 0468 18387 ,3139 .4400
Stainless Steel Surface-

Av,. Sceale 4,75 16.5 27.63 39.75

Horserower .0445 ,1545 ,2587 L3721
Aluninum Surface-

Av. Scale 5.0 15,38 25,31 35.94

Horsepower .0468 ,1440 ,23869 L.3365
Unpainted Steel Surface-

Av, Scale 4,838 14.94 24.88 34.75

Horsepower «0457 .1399 .2329 L,3253

Fir Wood Surface-

Av. Scale 5.25 15.38 £5.38 35.19
Horsepower .0422 ,1440 L2376 L3294

Vaple VWoecd Surface-

Av, Scale 5.0 15.06 24.88 &
Horsepower .0468 ,1411 L2329 .

Recheck -- C. K.



35
_RESULTS CF CCLFUTATICNG CF FCLZR Hu UIilsNT5 CF SLIDLR
£.D BoLT CCLVIYCR CH IZCrACNI ELLT
Cbserver - Lir. Goldroan . August ¢, 1¢€51

LCAD in Founds

0 220 400 600

tnameled Steel Surfsace-
AV. Scale 4,25 22,56 42,13 57.38
Horsepower .03983 .,2119 L.3737T .5418

Stainless Steel Surfeace-

AVe Scale

S 15.38 26,83 37.58
Horsepower D

£s
63 .1487 .2516 L3546

Aluninum Surface-

Av. Scale 4,13 14,06 £3.81 33.88
Horsepower «0537  J1516 2229 LJ31T2

Unpainted Steel Surface-

Av. Scale 3.38 14,63 £6,33 36,88
Horsepower e0363 41370 42470 43453

Fir Wood Surface-

Av. Scale 4,25 14.83 24.94 24.°4

Maple Wood Surface-

Av. Scale 4,25 14.€9 25,19 5,44
Horserpower L0398 L,1375 .2353 L3318

Recheck -- C. K.



SUNEARY AND CCICLUSICH

It is difficult to nake any difirite statenents as
to the power required tc run the various btelts because
each belt had its own chorceteristics which made 1t act
differently on the different surfaces. Fowever certain
generalizations can be nmade regarding the helts which re-
quired the least power, as well as the conparetive quali-

ties of the surfaces,.

Running surfesces. With the exception of the irner-

bound canvas belt on the stainless steel surface, all of
the belts required more power on the enameled steel sur-
face. The stainless steel and aluwirum surfeces were
very close together and required just a little less power
than the enameled steel surface. The running surfaces
requiring the least rower seemed to be the maple wood,
the fir wood, and the unpainted hot rolled steel.

During the testing of the first three belts, the
enameled surfece was used as the iritial surface tested.
It was found that after all of the surfaces had been
tested and a recheckx make of the enamel, the power re-
quired to drive the belt was quite a bit lower than the
original readings. The first explanation of this was

that the tension in the belt had chenged., FHowever, after



37
reversirg the order of the surfaces it was proven that
this marked difference could only be due to the wearirng
away of the enarel durirg the run. As the enamel wore
thin, the unpainted retal of the slicder-bed became ex-
rosed. The belts runnirg on this unpainted steel naturally
gave a lower rower readirg. The curves of the rechecks
were included meaeinly to show that after a short period of
running, the enamel disappears and that it is of little

value to paint the slider-bted originally.

Belts. The belts which required the mcst power to
run over 2ll of the surfaces were the impreganted canvas,
the innerbound canvas, and the silver duck canvas. The
neoprene, chemigum, smooth-top rubber, and rough-top
rubber belts reguired less power than did the canvas belts.
However, each of these belts performed differently on the
different surfaces and no definite order of least to most

rower could be esteblished.

Power. These generalizaticns were made on the
basis of the conveyor load vs. horsepower required curves
found in the appendix of this thesis. These curves show
that there was a strzight lire relaticnship between the
power required to drive the conveyor belts and the load
which the conveyor carried. It was also noted that rone

of these curves started frow the origir at the zero lcad.



38
Thus it is evident that the power reguired to drive the
conveyor was broxen down into two comrponents: first was
the power required to drive the belt when there was no
load on it; and the second was the power reguired to drive
the load frow orie location to another.

The power required to drive the belt et zero lcad
could be further broken down into the power reqguired to
overconie the friction of the pulleys, to pull the unlcaded
belt across the slicder-bed and to make the belt bena to
conform to the desizn of the conveyor. hen the belt wa
loaded, each of these factors was ircreased and to them
was added the increased fricticnal drzg due to ths weight
of the load, plus the power required to brirg tne lcad
from its ipnitisl contact up to the speed of the moving
belt. This lest power reguirement accounted for the in-
crease in torque on the dynamonmeter when tne load wa

added to the bz2lt.,

General., In conclusicn, it should be remerbered
that this test was conducted using one specific make of
conveyor with definite brands of belts and under the con-
ditions present in the lezboratory. The results of such
a test may or may not coincide with results obtained under
any other given set of conditicns. It should be empha-

sized a2t this time that all of the variable fectors



menticned in this thesis play a very irportent part in
the performance of a conveyor. The figures obtaired in
this study are the results of an attempt to cancel out

as many of the variables as possible and varyirg remain-
ing factors under controlled conditions, in order to meke

a conparison of a nunter of belts and slider-beds.
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