


18-inch Shuttle Belt Conveyor over Coal Bins in a London Gasworks.
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PREFACE

This hook reflects an_experience of thirty-two years as a
specialist on the design” and construction of “conveying
machlner more especially . as _embodied n  addresses
delivered before several technical institutions and in certain
articles contributed to the technical press.

No attempt has bee hang?t rite acomPIetf reatlse

fovermg a classes 0 mq V\P Lances |vaI|n% ei
ate (f %mmers m nument or }}e Mech n]lca
Hand a Storin I\/Late |a to which req ent refer-
ences een made in the foofnotes. Neverthe ess man

Im ortant es of conveyin nt have b e ealt wi
alag;stematlcpmanner ﬁy [ge t% ?IustratecrI by

ein ampy|
rams, scale drawings and otograq

e present volume IS not a compl fatlon buA an original

mactlcal work It 1S ]J In fact g record of rst hand experience,

e writer _himself_having been resp onsA le for the con-

strugt] onPof [panx of WFOUHQ %y\gwant escribed.

lasses of read rs VIZ ctor gﬁgtl\e/r% of ﬂ?ee
? gr?s al\ g

|rms contem atln the ation 0 ad tlon | conveyl g
i e e g
% 3 f #conee n a?c g i

o, ﬁfﬁ it i

IC
the end 0 aaner%oorl]( HS%S |(s) a%one\g(eeortsm%g Life I? %Ie oF

densities of bulk matfn%‘i viest s%bfﬂances

sequence. from th
mgustna mterest F? ﬁglre ergr?crg rteo%agnle

logra
appended contains adequ % § r>s/
HH echmcar] artlc?esqo? permanent interest and va

conveyor engineers.
From astuay of the numerous examples of plants and

[progressw%g/aarrange In order
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de alls gresented in the followin ges it will be realised
esuﬂ] cor]strucnon an tafatlon of conveyin
machlnery collective X constltute an Important brancit 0
mechanical engmeerl ;aso ne needing, for Its succeSff
prosecution, the intelli nf |cat| n of Scientific rprmmp es,
coupled with much speC|a| know edge and experience

W. Pl. ATHERTON.

Derby, England.



CONTENTS

CHAP. ... PAGE
PREFACE s i

I. Introductory andT erminology S 1
II. Reasons.for Using CoNVeYOrS. i, 4

Technical and Economic—Costs.
[, Package Conveyors for Horizontal or Slightly Inclined

Sfat Type—2. Double-service Type—3. Belt Type—
4 RoIIer%nwaysandHumpers L yn

V. Package Conveyors for Vertical or Steeply Inclined

................................................................................ 17
1ArmEevators ﬁ“able Ig /) CrossbarT eof Bag Elevator
SrmEIe Swrn -tray Elevator (T %”“Ip ng
Device—b. Autonatic |{| er ra evaor Tapl I
0. Finger-tray Elevator fo . Automatic  Gravity
Lowerers.
V. Conveyors for Combined Vertical, Horizontal and

Inclined. MOV Eem EN T, 35
(1 Sk,)llmple)Swmg tray Conveyors—Z Finger-tray Conveyors

VI. Movable SACK PHlEIS s 39
Examples of Heavy and Light Types.

VI, Overhead Monorail Conveyors L 42
Applications to Several Industrles
VIII. C ....................................................
n\IIEe\% CP?r?l'ensss X ﬁam—&tt chments (Table V—2 ale
Eﬁte)x CharF Iﬂtaer(ég?rlf]er? Par eVIng4 § |n C alr(]
harn (TalbeVIII%—g7 Do d?e aBe le Chain EV\)&IHI RoIIer
grrnzltnorgacbneaml X?or 9M%tﬁgraFUShoﬁ\?eleorrsChaﬂ Dr ?
Comfunation Chain—12. Brouwe?/ Chain” for égke—
13. Other Drag-link Chalns
[X. Bqu Conveyors having Horizontal or Slightly IncIined8 .
1 Steel Slat or fr'6'ri'"T'y'b'é"W'i"ﬁ"'F"'l6U'%H""'"2'""S"'é'él'"T'r"a" """ or
Conveyors—3. Band or Belt Conveyors—4 Psr] gv ate
or Scraper Conveyors—Methods of Lubricating
5. Drag-link Conveyars.
X, The Discharge of_ Bucket Elevators 97
ee aan ot erFactors Governing a GooE Dlschar%e—
iﬂes of

Buc eés— The Dynamjcs’ of Bucket Elevators—
ectories—Radial Forces—Position of Bucket Discharge.

Vv

h
S
?
1



Vi CONTENTS

%f Vertical an ncllnedE evators
1 Vertlca Elevaor |t Spaced Bugkets—2. Vertical Dump
Elevator—3. Inclined  Elevators with S?ced Buckets—s
Drives—Bucket S dFrs and  Rollers—Elevator Frame a
—The Capacity .ot Elevators—4. Double-strand Cranke
Eeva or—5, Intlined ContlnuPus -bucket Elevator—Tandem
Elevators—Giant Limestone Elevator.

X1I. Elevator CO NV EY 0 F S oo s 127
uchet Conv ors— Gravity- buci< ?ve ors—m
et Inte

R'ota ny Fillers—3. T e Peck Carrier—Bu rferénce—
Jigging and Apron Feeders.

XL The Driving. 0f C 0NV EY 0 IS wpmpmmmignssniernngusssessssns 139
Desuierata in %Conve)(or Drlv? Gearlnﬁ Speed Reducerg
Belt Chain D |ves— ectric. Drives—Iorque_ an

Po er—Eff|C|en educin Gears—VarlabIe Speed
Hydraulic Coupﬁ)ﬁgs and Shock geducers P

7

XIV. Conyeyors in Relatj n to the Foungr dustr 155
(@), In hiroduction—(s 233 e Ch arrglng ofjcyu1p olas zyqdvFurnaces
—(c) Transport of Sand— Foundry Refuse—
ng andling Core Sand an Cor {J Mould Conveyors of
Various Types— ?g)Transporto Castirigs.
XV. Conveyor Inguiries angd PropoSals. .
Restlonnglre PJe arin ﬁ Proposal —Quantities—Speci-
cation—Concluding Remarks
APPEND IX oo 175
Tables of Densities of Materials and Dumping Angles . 175
Bibliography and Papers .., 180



PLAiE

. 30-inch Slat Conveyor Gantry for Sugar

I
Il.
1.
I,
V.
V.
V.

V.
VI,
VI,
VII,
VI,
VI,
VI,
IX.
X.

X.

X.
XI.
Xl
XII.
XII.
X1,
X1,
XIV.
XIV.
. Gravity Bucket Conveyor for Cube Sugar
XVI,
XVI.

LIST OF PLATES

18-inch Shuttle Belt Conveyor over Coal Bins

18-inch Slat Conveyor in Soap Factory .

30-inch Twin Slat Conveyors for Sugar . .
Double-service Conveyor in Floor-polish Factory
Horizontal Turn in Soap-box Conveyor .

Vertical Bend in above Soap-box Conveyor

Loading Grid and Fingered Carrier for 8-cwt. Bales of Wool

Arm Elevator for Rolls of Felt

Band Conveyors at a Parcels Sorting Office
Cloth Elevator in a Manchester Warehouse
Discharge Grids of Tea Chest Elevator .
Fin%er-tray Elevator for Chests of Tea .
Light Piler for 200-pound Bags

Portable Elevator Loading a Lorry .
Driving Terminal of Monorail Chain Conveyor
Overhead Conveyor at a Bicycle Factory
Universal Conveyor at a Cannlng Factory
Gray Pin Chain . .
Ley Bushed Chain

Ewart Roller Chain . .

Group of Drag-link Conveyors

Spiral or Worm Conveyor .

Drag-link Conveyors for Cattle Foods
Large Elevator Casing in Erecting Shop
Inclined Coke Elevator

Cranked Coal Elevator

54-inch Continuous Bucket Elevator for Large Limestone

18-inch Bucket Elevator Feeding Foundry Cupola .

General View of 24-inch Core Conveyor
Driving Corner of above Core Conveyor

Frontispiece

PACIN(i P%GE
1






CONVEYING MACHINERY

CHAPTER |
INTRODUCTORY
All the means employed for movrn oods from one point
eomretended Uide :

oanot er may be co ended under two general heads,
namely Igl Int rmrtent aﬁ %rance I(of whrch egwheeliarrow

crane “a f orsta fami c? examples), and 52 C
tinuous aéJp 3 ces, which Inclu e ¥merous family of
conveyor and elevators. also some ty eso

fOpeways.

| ht In glude under the

carrlr ﬂe ocomotrve
transport er

nical sense here used

the most general sense ?
term conv%yor any kin truck;
canal hoat, s |£ crane over ead runwaR/
or ropeway.. But In esecr? I5e
aconve of IS @ machine cg 0 carrymc\;/ 00dS or, materra
In a ¢ trnu?us stream ? usual % as Its most
ch?ra terjstic feature, some orm? edﬁss nd or a chain-
urItu of a series_ of metallic lin gfether with Its
\ched oa carrrers Sometrmes a serres 0 cTrtgravrt
0 ers can he utrlre Lnste qhgower driven. belt
|t may reasona a/ e aske t 15 the \)orecrse dist mctron
etween a conérnuo ? evator and a conveyor ? rea |tg
there IS no hard-and-tast me of emarcatron between the
machines. 8nventrona ovemen oJ he Joad
mainly ui)war or vertica he mac |s caI an eeva
vvhereas the movement |s mainly along or orrzontal
mac Ing 1S St Ied aconvet orI :
e metrica ong may convenien
saIy ﬁ ?%e vert gca? ro ectron o We ath o%/ motron : uay
exceeds the horrzontl rojection t achrne IS an elevator,
otherwise it is a conveyor, Yet In racc e term conveyor
|s more comprehensive han the term elevator, even vertical
elevators tfer I%] often referre da conveg/ors
Actually tfie path of the Ioa may bé neither vertical nor



2 CONVEYING MACHINERY

orrzona ut inclined or curved or even wavy Or zigza
h tal. but inclined d 3 % g
Some package eIevators are arranrged both to lift an
?oods at pIeasure er machines of srmrlar type may only
ower %00 and are h]ere ?re st%led Jowerers.
urther technica s which _are freel used in
cony]eeyor engrneer more or less In |ferenty acgor mtg
context an ocatron are ; fsem O[re ban beI
er, lattice aH

?arrrer chain, C("rductor creeg ? drd%r

orm Occasrona ya ucket elevator 1s iyle

Intermittent handlin V\? ﬂ) |ance? liké hoists are much
oIderrban conveyors. \When the ear |e5 London tube stations
were bullt, mo n\g starrways or escalators were ulte un
known. Their adVent from mencaarauarero cent Oly
%o made cage horsts or lifts onsolete, or at least only a secqn
best me thod”of moving passengers downh rarns an udp
ain to estreet As long aqo a the writer remar 1
that gscal tors were much be than cage noists, In w Ich
crowds o rfeope were her ed oge her Iso that a ar

number of lift atten ans C (yld be d |spense with 1f movi g
%tarrways were adopted t less fime wou ewafste
pas en I

gers in waiting for he In ermrten yworkmg
fore magﬁlnneeralshengrneerggng worksh OP (W et er foynd r
ackin so

traﬁ ortation wor 1S essenqraﬂ] of ad) h)l) ang
miscellaneous character; deman ing the use of Qverhead
raveIm? cranes J)ulleybocks ana tricks.  In sych srtua I
conveyosare se1 pplicable ; because hey o not ossess
the same flexibility as cranes and the y &are not ata syrt Pe or
movrnd ISolated neav y articles at.considerable I nl)ervas of time

as mechanrc | engmeerrng ceases t0 be less general
nd becomes more In %e nature” of manufactyring, o does
the scope and caPplrca jty of conveyors wigep. Jobbrng
shops are fast sapﬁearrg the teridency being toward

extreme ?pecralrsatro where an enormous nimber of
mechanical. details are produced in certain snops and
assemple |n ohers AIread CONVeyors are, err\rlg ective
used In ork, whrg

oun ries eng e(d on re etr
motor- car actorres could h I
equipment of conveying machiner

03 £5T ransactions of the Manchester Association of Engineers, session 1912-13,

y exid tan ample
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In, Iaroe W rehouses and productive fact orres the trans-
Port o rw/ uniform an(d continuqus caracter the
ndividual loads wel hrng oundls or hundredwel l.? ts rat her
%han tonf and fhe ern [)yegrea ng rsuc

avouraple condrtrons conveyors an app\red Wrt great
economrc advantage.

Thus copve os are ssenti |tems works e ui ment
ﬁ y %e e i

Wlth?rldd 0 tu ofa?actr or eve OSSI or % nd% etcadd IC

[)%lrjs atanThe are a? Hreat acr)dm{n maprn repet?tqon

grrlrs OeasPr?agL?) Sﬁr&sgble the employees, who are often
In no Tndust

Y is the ap Ircatrog of labour- ardrn% nli-
ances, or speeding- lht |ncreasrng pro uc ron
mofe ampr?/ ustifieq t an In the hand r]g of c0al on a large
scale c hea tion ofmec anical”syst n]s aurn
conve rng, evarrrrT%; creenrn? and washin ? has eco
universal” in all mo ern Wﬁ urmed col rerres
gas -making  industry the enormous . develop ment fa
grcatro of conve mq machrner durin he ast ft
ears has heen rema Nowadays no gasworks o an
inrtu e 1S comﬁ te wrthout ItS uw meént of coal an
coke handling plants, whilst the mechanical conveyance of
Or(dctercgf rron and of sulpnate of ammonia 1s the estaolishea
: Altraou?h Iar% forfunes are not made by engineers
engaoe n constructing conveyrn% machinery, Vet it
nIy ays nandsomely o Use such machinery in 3 great
varretLY manufact urrn% era jons.  Great weali] heﬁ
un oubteal been am ss b utr ISIn conveyors to the fu
gro ucl gbor han % ant 1eS 0 such thin s as
det O,Is 0 atomobrLes dbrc cles: bricks and ?
san 8rave eer and mrneraf waters : - bott[ed and
canrired Od Hrarn and flour a]d bs]curts and cakes
ca[<e foods emrcas an artificial fert rsers | and
0as and eeEr pranoes roprrear oos and
medrcrnes tea, mr su ar: acco and clgarettes:
chocolates ‘and sweets : tlh%ht ex tile goo spapers and

Bgfll§/a essé and many ‘other articles, goods and,v products In



CHAPTER 1l

REASONS FOR USING CONVEYORS:
TECHNICAL AND ECONOMIC

Conveyors. are _usually mstalled after much consideration
and drscussron for one’or more o the fo owrn reasons —
To Save Labour and Time—] oo econom of
labour is always important, it |s often of stil rea er import-
ance to do the’work more mpeedr r‘h H ?]sae time,
conve or JS gn aytoma c aching, the only attendance
commonly egurr being, to teed It wr#h goodg or material.
Carryl Hg ?oo S a out an ruc In a)d labour are thus
ack empt

R AR5 o e o
ac ory to he carrying capacity of t ac Ing, whrch Sets

ace.  Any negli ence or sIackn ss becomes at once
BP arent, In ewspaPrpress rooms Roers are poured
0 suc a rate from the machines t conv rs are
essen lal to get rid, of t a ers Tast epouah event con-
es |on and o dor wr Ieas ssible abou Asrmrlar
f Iar aglp les to anB/e ot er mac Ines, such as automatic

hing and

?ncrgage the Out%ut—Wr h the aid of conveyors
more work can be_done on aqrven Ioor space, blocks™ are
avorded and perrodrc or seasona rushes of wor can he got
hrou? with ease urmg ordinar Wor ing hours without
resort to oveLtrme .as, for exa (E:)e in gottling factorres

oss ue o brea Iéres is also re é‘
tr IS8 xrstm Bul |%s for New Pur'ooses—
nve né] plant enables Two or m %de tached buildings t
be co ted together and used for esame) lltoose 0
evera 0 eratrons In proprer sequence. ur g

0 e other ne e rooms be at the same eve
or at dirferent levels, an seoétr te Xar or a street

or a railway. In this way o urIdmgscnbeu 15ed to
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dean ge and systems of working modernised without need-
£S5 eXpENse.
P example, a slat conveyor was erected to connect t hree

old urldrns used as cold “storage premises, separated

two str ets%J ?r ﬁrt of Lonéong Op ne of these urldrngsry

srtuate e an o Thames and 1S served dir %ty
rom ar es varrous foodstuffs o

cranfs unload mo
Berr enaur% hese oos such gs frozen]carcasses 0
mutton raobits, chickens, e gs and so for gare place
vrP the_ conveyor, pass over tWo streets and are recerved

thout further han Ing Into either of the other two cold

g ghus the great utilit v of conv§ Off in reducrag costs of

%Ctl%]al?gm orﬁngsplgrrge scag }/ec?ﬂ %S rra agg I'%]CI

cosn)ve sto[agte hgga Mc? effggtnr airr]rcreasin ‘rhe ee?Pcrenc
of pro ugt éf

Ve_factories Xpreventrno wa?eo ort, time aB
mone also in promoting. continuity of operation ; there
ermrna mo expensive waiting periods, avoiding confusron
and relievin con%estron
Costs,—A 0 veyor mav cost anv thing from, say £2
a foof of c ntres 10° possib oot (fccordrn 10 rtg
ca acity ang type. A compee unrt |vrng[%; ar ar]
su or ng fra Ing seldom "costs less [ an £20 ra[] %/
s £4000. Eevaors are usuaymuc shorer tha
conveyors 3nd cost relatively more per “foot of centres, the

rrvrng tension t ermrnals ern ex ensive, while he
mrd part |s com arativel gsrm cheap. bnawerght
0st | a out £70 ton, which™is

asrsaroug esti a]te of
alow lqure for machine rv du all costs tend to rise.
complete materral han ling Installation may consrst
urte a number of dif ereg onve ors and. eI va ors of
varr ﬁes arld Sizes, mdrvr small but |n g[re
monéy, For |nsance In

gate cos g ar?e sum 0

ear new factor (v s]burlt in East Lo on for th
reﬁara on of cattle fodds, the equrgment inclu vrﬂr no ess
I 84 8ht co]nveyor units, the average cost ich was
abou eac

Th ouPh the Rrst cost_of a rt)Ian IS an important matter,

it is not everything.  Other things to be considered are
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reIrabrIrty efficiency, saving in labour and breakages, increase
In ouép in the sgme spa?e cost, of maintepance, power re-
quired to drive, and £ase 0 obtarnrno renewals,

Conve mg machrner)( Is not Installed unless it Is certain
to prove a Very pro |ta ernves tment of capital. In pre-war
days It used to"be_estimated that a saving o one man justified
a capital exgendrture of »1000. Since 191-4 [ahour rates
abe qurte oubled, the |rgestdump being In upskilled

anour. Yet here would be great difficult In ersuadrngh
iaverao ? owner or mana erto s en ;2000 to Save the
abour o man t e WO exPect a conve mg
lant to a?{ for |tseIf b the savrn effec ed in, sazr
ears an thereafter to h] a Clear a art from up eeﬁ

ometrme Indeed, eex endl ture an pe entirely wiped
out in a srng{ ear or ess he saving in wages and the
rncrease OUP e gP lication of conveyor ‘
thrs avourabe resut must not he expecte as a genera
mg er clat ron vanes from 5 to. 10 per cent,

ven r Far East, where Asra tic ‘labour 15 still ¢ m
paratrve cheaF conve%/ors have become so efficient that t
can han emaerraso a large scaewrth greater expedrtro
and econonw H he che Eﬁest of coolje lah ?

Al hou? e mechanic construc |on o Individual con

veyors 15 Tairly_simple, yet the variety of types IS so qr
an)é the con(!\hronspof X plication. soydrveré/ hat It gFten
becomes gurte acompex engrneenng roblem to design th
most suitab %/stem of conveyors and elevators to satrs
exrstrn local conditions and re |rements In this connexio
the ﬁ] y of flow dra rams IS e
desr ner als experrencs he ever-present difficulty
of reconcll mP as fa} as possibl (f he copflicting .demands, of
|rs cos e one an eﬁrcrenc in_operation
rour?esrr asona eperro of ears on eother hand

art of'many purchasers t0 cut t
prrce af af hazard? IS @ mista an policy, Whlgh often resu

rn machrnery hat IS cheap but not economrcal and sometimes

eadg osenous o uble
ome practical quidance regardrng the correct procedure

il formulating inqtiries and preparing proposals for con-
voying plants %vrll %e found in ghgpter%(p :



CHAPTER I

PACKAGE CONVEYORS FOR HORIZONTAL OR
SLIGHTLY INCLINED MOVEMENT (CLASS A)

We now proceed to describe various forms of package con-
veyors as applied in different industries for handling bags
barrels, boxes, cartons, bottles, cans, rolls of cloth and so
forth, with examples of each type of pIant suitable for the
movement ov\};oost avant % paths,
f ood. Slat and "Chain Conve or Iap\ce or
mova platform, is the most useful and durdble machine of
t I class for heavy duty. . Slat conveyors are used Iar%ely

p{rr safey sub Jances in bas also general merchandise
acked’in poxes

es, 0r made up In pjeces and bales.
prhe can be mae ? ?tonzontgl an% paP ,y mcﬁned afso
M either a smg or doyble strand of endleis chain, {0
WhICh are polted a serjes of n?rrow boards or slats uspply
from 1to 1- inches thick), hus ormlngacontmuous frave mg
Iatform with 3|ghtﬁ W(?e slas.  The latter ar
(efera '21/ n(]a wopd, commonly either beech or
o g e o smo%tr asgo accoem rises one or two_ pairs of
mplete con
chaln %f securey the mam n back_shafts ; thear
mfgso he atter sho‘jng nslo(ste frames, jn order to permit
he extensmn of ecaln Ue to wear being t aken up by
tension screws from time to time. Cast-irqn supporm? rollers
turned 8 or 9 mche? dameter are rowded at Inte vas of
about 3 fegt, the snafts often runnin Ialn bearin rg%fl tted
ﬁh tauffer grease lubricators, Al erna |ve e|te all or
roller bearings ma be used, The extra cost suc friction-
less bearings Is Just |f|ed n Iong conveyors, since they reduce
the power Tequired Eo drive and aIsti cpnomlse in [dbricants
and attentlon as well as tendtn to cleanlingss
The slats are carried Iy a system of cast-iron rollers.
The Inner supporting rollers are pam Wwhereas the outer
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reIrabrIrtY effr%enc , saving in Iabour and breakages, increase
In out me space, Cost, of marntenanc power re-
urred odrrve ang ease ofobtarnrn nwaf .
Conve |n mac |ner IS not rns unless it IS certain
to rove ry rofifa rnvestment of capital. In pre-war
tused to’h estrmate nat a saving of one man fustified
ca tal exgen lture of £1000 Since 1914 laboUr rates
aB/e qurte oubled, the brg dump being I unskilled
abour, Yet here wouId be great difficult rn ersuadrn%te
avera% ac owner or mana ertos en 0 to savi
abou man t e woul exPect conve (é]
lant to (Pa%/ for rtselfb savrn s effec ed In, S
ears and thereafter to o]acear apart from up eeﬁ
Somet |me? Indleed, eex en ture can be entire |ped
out In a sin ear or less y esavrng In Waoes and
rncreased 0 P e 0 the agP lication “of con yors ; i
thrs avourable, resut must he expecte as a genera
rng DerP craron varies from 5 to lOpr)cent
ven In the Far East, Where Asratrc labour 1S strII c m-
parative d cheao onve%/ors have become ﬁoe icient th %
can le maerra% Iar%e sc e with greater expedr 10
and ecﬁnonw the cheapest of coolle la our
Al ? emechanrc constructron o Individual con
veyor IS arr?/tlsrmp

8 the conditions of! Tl ot deshrs K grfe

prcatron S0° dive é
ecomes. % te a comp e engineerin rPdOb[ esign |
rénxossthU\t Kstem of Corveyors a evators atrs

lons ang reqUirements. In this connexro
the study ?flow o’ra rams IS hg “n

The dsr ner also experiences the ever-present difficult
of re oncrfrn% as % [as Bo srb& the contelrce .demand s oy
low first-cost on the one an rcren rn o era ron
throughqut a r asonable period of years on t nq
The esrrT ?rt of many purchasers of Ian% ocu e

rrce ﬁard IS am sta en poIrc which often results
achinery t at 1S cheap ut not ‘ecorfomical and sometimes
easto Serious t o

ome gractrca gurdance Je%ardrn the correct procedure

1 R, T 1 g st o o



CHAPTER 1l

PACKAGE CONVEYORS FOR HORIZONTAL OR
SLIGHTLY INCLINED MOVEMENT (CLASS A)

We now proceed to describe var us forms of package con-
rs a pa E?red In grfgere tn ustrres for pzfnglrn% bags,
ares OXes, cartons ottes cans, rolls o na so
orth, with ?xamples of each eof plant, suitable for the
movement_of goods In a variet ths.
The” Wood Slat a harn Conveyor, lattice
movrnP platform, is t he most usefu and durable machrne ?f
this class for heay Slat conveyors are used z

arys substances in bags, also general merch na

prac& ({;Irq %g r(rersarile(]artil e?roE%on?glealrjrd q?a |ec|erscang(}) aIso
?1 er a srn or “dounle strand of en ess chain,

whrch are bolted a serr;s of n?rrow boards or slats gusolané

Er%t R Mtrnc?gs]thlrgck hus ormrﬂgacon mu?ruslater n

etween t
referab X ade “of 00d, commonly either beech or
Irch, ne to a smoot sur ace.

mplete conv or aso COMPrises one or two_pairs of
chain %ﬁi secureg?y he main gnrf back_shaft r? bear-
mfg tter si ng In sIthed frames, in or er to ermrt
the extension of t echarn Ue to wear bein aenu Iy
tensronscrewsfrom time to time.  Cast-1rqn sup ortrng lers
t rmed 8 or 9 mche? drameter are rovrded t mte vas o
out3fee the shaffs often runn|n$ Iar mrg% ”
erlh Stauffer grease lubric &ators Al erna Ve g ert all or
roller earrnsma¥ érse The extra cost of such rrctron
Iess bearings IS H tified In Iong conveyors, since.t ey reduce
the power Tequired Eo rive and also conomrse in lubricants
and_at ahtentron as well as t endrn ocean ,
The slats are carrre iem o cast-iron roIIers
The Inner supporting roIIe are plain, whereas the outer

or
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roIIers zﬁ\)/e %urde ﬂange revent wanderrn9 ?h the
top and bottom roller s earings are usually bo ed
i) tinuous stee channels. esourceo OWer IS usua?/
ectric. motor, drivin hroug train of re ucrng %ea g
he magn shaft makin F bOllrt 8 revolutions LP Inut
Some actor en rnee IKe enc 0sed worm re crn% gears,
0

ol °gu§FéJ’Je B P e R

Fig. 1.—Section of Slat Fig. 2—Detail of Pin Chain
I(f’onveyor(%or Sacks. v an Woodp Srat.

cw baﬂs Or SaCKS ?f sulp ate of ammonia, at a_chemica
Wor fs the centre (Ie r?th etween the end aﬁs ern
ee ts. 24 Inches lon fg by 5f Inches wide
thrs Inst ance he ramrnrtr 1S mage of'waod, which Is reIa |veI
cheap as well as resrs ant to acid fumes ; though steel framin
IS NOW MOre usua
Down the centre of the ba}?grn? shed or store runs the

conveyor aseed of 50 Teet per minute, just below
%Ioor Ievefy When g Thames bargep comes alohgsrde (h

Frg | shows in cross-section a wood slat conveﬁ/wor handlrnq
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Wharf he bags of sulghae are q[urckly fed on he conveyor
by small han truck The%/ hen asa (? the
fravel some rs ance across an open yar are d ervered
I a constant stream down 4 chuge rnto%e areg

T econve In capacrty rs fully. 600 asprhour Near
the driving termmal s |xe as rn%m% ap, an a coun er
connected (sherewrh aut oma |ca rds [(e number of
|s couh er i

sac asse ept under lock
w mmg a per]e tgurelrable s :

es record, 1
t% ows hecbam ceessfull use on this conveyor
rts reference num Ce]r E

Irarnctalrn 0|on B thgea The J%m a)F e%ei({?rgecﬁreez
1%e S|n ?s made Xf?tr h carbon stee?1 and Eh% Irn per of

Lehhb'“khi?té o e%‘cuhar?y SEle 1 ac”é‘nevaeeyor il

t can ecas rea y.Intg "the most com Ircated forms ot

attachment n ]s] and” It does no easr corroe

a ticul arc a\rn as_contjpuous attach mensor lugs ¥means

which each link |%wel] secured oeac slat b fou Inch
olts. To shorten the chain it rsasrm ematt eout
Bac Wshla?tks and then to readjust the s drng bearrngs of th

In another ﬂesrgn of slat onve of tFr %P the ends, of th
slats are furnished ‘with prac ets nd Ia roll ers of smaI
drameter runmng on anﬁe Iron tracks. ernatrve a roljer-
carn with Sr{ge att g ments maay be holted to each eng of
t e slat. T e Slat ne? not necess rrIX be fitted close t oget er
hut can be. gae aoot or more apart In some cases his
desrgn avol fe ht up an do nmovement 0 the Ioad
rnpssrng ver fixeg supgorrn rollers due to 3
chaln, whrc IS an aovan ? |50 1t IS eﬁs oad {0 ro Ier
9urdes Prevent liftin abend other hand there
s more difficulty in lubricatin ntfmfrous little rollers t hfr
fixed bearrngs and they are certainly less secure and qurable.
Moreover, follers revg vmq In con act with wood slats are
rat er %ureter In working than cast-iron roIIers running on
ron

ang e-1ron tracks.
tomati¢ counters. controlled . b hoto electric relays are. now also

A
avar}abte an frn Increasin app rcatro mass product ronyfsacorres
2 See Chapter V11 on Chains.
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Fig. 4 shows in sectlon a noteworh
470 feet centres, moving 2-Cwi. a%sogr
the w rehouse {0 the wharfata]larg su%a refmerg/ Vertown.
It is rlven ﬁ/ ase moi tas ed of Ofeet
Per minute, the motor avmg an amﬁ margin of power.

his case the har? wood slats are 30 cef long and are tfoted
to two strands o No 500 K2 chain, the fatterhaving a life of
twenty years on this du

Weymaln Ia tlce steyel glrders of the conveyor grldg? or
gantry are [ feet 6 inches eeeelan are suEteorte our

a conve orl of
anulated sugr from

pans 20 feet above the yard level by lattice steel towers and
Fig. 3.—Section of Conveyor Fig. 4—Double-strand  Fixed
v with Roller Slats. Y v %%H?rry Bag Conveyor and

cross qirders. The longest span in the gantry is 133 feet and
the hegl ht 37 feet to % oppof the cross girders, from which
th ema| %lr ers are sus ended.
sitions _of the owers were fIX% |aneX|bIe loca
({Nlrements owing to an 0? rhewaly avl \/9 to be cleare
aﬁsvera SES Jneb which railway trucks were
contlnua elng unted aho
Severa su? ssful slat ¢ ﬂnve 0rs, WI agjdl tional centra
? P port |ng rg ers eween e chains, have been consfructeo
3|m| ar duty. Plate | deglc i}wm conveyors of ahout
t centres, fitte ?]WI 0-Inch _beech sfats bolted to
oub (estran d Ley bushed chain (No. 600) rynnin on9|hch
turned cast-ron supportlng rollers, the “guide rollers being

1An elevation of this sugar-hag conveyor is given in my Manchester
paper on acﬁage Conveyors 1% % Y g y
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Sugiswrvelhen b%%?n?efr ¥ atlrrtegdt!rlte ﬂg wrtﬁ )a %rse Oscharged

ese Onveyors are caJrred In an elevated steel ﬂantry
6 feet 6 Inches dee overe asbe? 0 corru% Leds eets
pPorted y latt rce faced trusses pa\ted Cross beams, and
H]es les, an bayr a steel tower at the delivery end containing

e rrwng%

or IS, drive a 15 H.P. slip-ring motor,
trou ﬁu )r:ou? gm ahd cu spur redu%tronggeann?
The s ee of eco vyor 1S rapid varred from Z?
o0 feet per minute y servo-mofor pumping or Intg Its
ulcan- mctarr couang which |s operated by a tiny Iever
Ixed at the foot of elivery chute.

From three floors of the Warehouse 1and 2c bags of
su ar are fed on to hese convey?rs bz/ cline %
elgvator: whilst from ne floor ong S and cartons 0
syrup are also fed on the same conyeyors | r?/as hort hum er

?ross ar tyﬂ]e of. conveyor, .aS shown |

cost of "this fine conveying Bant Was d proxrmatey
|£1 exclu}drng foundations and urlgers WOIK.

A single-chain” slat conve or, when [ted with a biflex or
biplanar runrversal ch arn can take ac e round corners

and Inan undulatin l]nat as in t eexa nrn late 11

This feature grv% gat erxrbrIrt ata ity to sult t he
ecuharr tles Of the “site ern 0 longer restricted
doount])? lon In one pIane ony as he case of erther a

- strand f)lﬁet cgn\\lrle eOr O[a% e tcf OnVﬁarn Conveyor.—The

secral featureo % rs that ereturn strand of chaip,
Estead of ret Hrnrn? h elow the top strand, travels In
t porte Irection alo

Utl|lS€ arrPlrng matf? |(Je 2 hatsé o srdes i b?

[ {Jsee fermina
shafts are usuai vertrcg 9h oca naII}/ |ncI|ned
accommodate ?o ing ends dou eserv ce feature rs
specra usefu movrn? % ?rates hottles, I{ars tins
an ot er g #ds need|ng care ul hand |nﬂ If the articles arg
aken “off they simpl %o roun te circuit again an
cannot thr wn otf on r ac mg a terminal.

When a goub eservrc con eyor is horizontal a suitable
Fwart chﬁ or carr |nrlra e slats’is No. 79, ofs?grnch D 1tch

fitted with G20 type attachments. The wood slats are often
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)
% [[])ed or t Pered to accommodate the end Wheels instead of
mae ectan ular angd sep arated gP hIS |s
seen |n eph a hic V|ew ()Jof he rvin
a conveyor |n acking room o a floor-polish fact r

Fig. 5.—Plan and Elevation of Double-service Slat Conveyor.

the small bottle carriers so large lP/ %d in hot tllnq stores. and
damei h? slats are ca%t Integral’ with the chain Tinks, either
In malea e Iron or in bronze,

Pe § indicates the | out of a double-service ionve or
mstﬁl dina anchester (?tlm storel An Linusua featlre
Ln é 1S ?ase |s e loop standing out at rlg anﬁ; es o the m%\n

ody of the conveyor. The thain used Is tfie Dodge caole

Fig. 6.—Diagram of Looped Double-service
Conveyor.

pe with renewa Ie maIIeabe iron bearlﬂg blocks. ThIS
ain, bem erX|b (P anesah g 311 sho each
ther |sno compelle omo ai rizontal pat Li
edlrec tion of mation may_be partly horizontal and
mclmed the axes of the terminal shafts tfem set accordln?]g/
Double-service conveyors take up a lot of room and they

. llmtoaqpra IhIC views are given in Zimmer’s book, vol. i, p. 195, and in
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have partlg ndone out of fashron srnce overhead monorail
conve ors cante into general use. The latter are b?th ea er
a geconomrcal of roor space bu ey are ess eas
0ad. and unloaa glpes nave “founa extensrve
?p ication |n rey- |ron foundrr S producing large numbers

oF Similar castings

Monorail conveyorg when fitted with iflex or universal
chain, are emrnentlg a 0 acomplex la ou |n factorres

§n ag?Fex?errltggn Pot%on ok fuc a& XC %

W cost have also made them ext remelly
opular in larde motor car-factories (see
Cotton Band or Belt Conve ors re used for carrklrng
baskets, ?as and Rrefes of cloth,. also cartons and
packages e from hails and hoop iron, which are liable’to
eband They are reIatrveI -cheay |n caprtal cost aIso
easy {0 drrve and uret In operation aét Teature berng
fometrme of sgerg portanc Yet (tta CONVEYOrS
esss le an ura e than chain and slat conve ors
andling. heavy bags cases and crat]es Bands stretch more
than chains and aré not so ezhsg/ to shorten
ltd s Important nave tﬁrnbrnal drums, or puIIeys of
large h|ame er es ecra bWhen elt rsasrff oneI oherd
wise the tension e heavy or slipping takes place an
the Irt the beIt |ss ort. Besydsgl pﬁ 8on eﬁs bands
made of balata ?n of canvas emboe e |n a ru !ace
are aIso success (P But these stiffer els are
more for carrg \% oal Fnd other materral én ur H
gs Woven Wire belts are also employed to a limite
ex nt oF bags and cases.

Z/lfand conveﬁors have been ipstalled for movrng |ett erg
an par t varioUs are 0st offices. 8an
PateV erct In._ cross-section, side eIevatron and ersBec Ve
resgec ivel a]parr of bands for carryrn marlétas nd paskets

Livergoo g)arcels sortrn? |cg; at rt)ee of 120 feet per
copve ors are 30 feet centres b 3feet WIdF

minute,
cqrned at an an F e rees The bands are five
e La%y

In
ct the joints ern ma %wo cover strrps of

Th T cast |r0n end- Hms are 15 Inches |ameter and
de ecti eg rollers 9 i mc] es dramet%r with gravity t ensron%
All details mrg t perhaps have been made larger With

dvantage the elt.
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Each conveyor is driven by a 2- H.P. mO? hrough a
rm redugmlg gear andacandnve The be %u

ro lers, or 1alers dre 4 inches &m?erat mc Itch, made 0
fotdrawnsteel tubing, ﬁurne all. over ang Itte WIAh'[ rough

sha ts running in ring-oiling bearings. There are deep ste

Fig. 7.—Side Elevation of Band Conveyor for Parcels.

e guides for the packages. T eba et conveyor only has
Pah %teel fe |n %ersg aE(ameter a¥ eachyena
ngm Ln earlns h ands are reversible belg
lSe Jr ot mwardadoutwar servme A% this ofnce

Canadlian traffic_ 1S very heav¥] must be dealt with
expeditiously ; time belng here the most important factor.

111 1 h it i il 0

Fig. 8.—Cross-section of Band Fig. 9.—Gravity Roller Runway.
" Conveyor for Parcels, 9 y y

4. Roller Runwa s—The ravity conveyor or slightl
mclmed roller runvvﬁygy mu% Zd for m%vm% boxegs y
of reqular shape hav é] S ooth bo tomsl As alxi|iar
1p ljances these runwas re easx oapﬁyand ver convenlen
|r attrac IVeness their cheapness their
J)p |c bl |tywhere ne| her runnln shaftl nor ?Iectrlc ower
avala e arryln capacity of a roller run
Udh ess t r\ con Ornu s ower -(riven conve or
and the usefu eng

1See Zimmer’s® Mechanlcal Handhng, vol. i, p. 196, for agood example.
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In addition to their extensive application in bottling stores
and mineral water factone?] |ge]vrt CONVeyors are usetul and
ada[ptable In any f ctoryw ere larde numoers of boxes, cases,
cartons. and bags have to be moved t hrough comParatrver
hort djstances ™ as in the soa sugar S ruga nd confectioner
rn ustrres B |I| |n %wrt hes and taper rollers rtrfs a
toH %t W ends an |n osities. The facllit
T “‘”Wa 0N fin e chttté‘dc&“%%%tso‘% ;
aper roﬁers %rtted n}J h baIYVbea ngs are aln successftﬂ
empl oyeh
the case of an ordinary chute of wood or steel plate
tnere IS consrde abe friction beﬂ/veen the srdrn and
the surface of e chute. A roller runway 1Is a arr ce to
re?uce friction to a minimum, tr)]y ubstrtutrng freeIY revoIvrng
rollers for the chuebottom this wa radient can b
reduced 0 about 20 or eqrees. us a runwaey
% feet orl%; Btli have the ee Ing eRd about 5
G%r]rer man e (elivery end, a copaition that IS not a Jwas
% IS ags and” cartons emand steeper gradien
osmoot OXES.
rfrmer the rollers were made of hard wood, wrh pIarn
slprnd es ru nrng In holes drilled In a sunﬁaortrng anale-ron.
hen rvot ea rngs were érsed along with fairl hrksolrd
dr Wn ste ubes Inches rameter Latermuc Irghter steel
[0 erHout Inches dlameter, became common tted with
aIbearrnsrunnrn on frxe sern les. |:or conve ng
srt IS neces rey H rollers of ehy smal dragt -
In es seta clo Prtc | rnches) ot erwise the ash
urn q steel rollers are rt)g i) hecome ex\reme nois
o[peraron and they %no urab bern easrnYdrned an
ﬂ out_of shape dnd balance. i osphere t
be rrn § 500N gIve trouble, an he rollers then refuse
rotate ree
vBh}/srcal Iabour of

In order to avoid the rather hea
feedrng a gravity conveyor b [Xo drrven Inc rned

carn conveyor Igsomet mes 3}/ humper”) is often
|:p lied In c mbination therewith, a gxample bern grven In

ThiS shows a oubestran conveyor rouna
Cr ?sbars which push ug the hottleq e hoxes on a Series
of Tight steel rollers, the conveyor rtsef being driven by a
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small electric motor.  After arr%ln at the 1 %p ILhe boxes
complete helrgourne of 110 feet g?rawy Tne finger-ira
type of vertical chain elevator Is aso very often sed

Fig. 10.—Inclined Conveyor Feeding Roller
Runway.

conjunction Wlh roller runways both at the feeding point
andFat the d ed;ver point..

g ndicates In Ipnnc Iple a recent exam le of a humper
for feBding cases off UP t0 a alr% long slat conveci
through a”curved rolfer tunway. This humper Is a specially

Fig. 11.—Humper Feeding Cases to Twin Slat Conveyors.

dech’ned self-containgd un|t WhICh N cagable of being maved

on ItS supportlngw eels |nt0 either of the ¢ wo positions
nee for servmg twin sa conveyors with cases IS
a vent (ilved a perplexing problem in & simple yet perfectly
successful manner.



Plate |

30-inch Stat Conveyor Gantry for Sugar.

18-inch Stat Conveyor in Soap Factory.

[Toface page 10.



Plate Il

30-inch Twin Stat Conveyors for Sugar.

D ouble-service Conveyor in Floor-polish Factory.

Toface page 17



CHAPTER IV

PACKAGE CONVEYORS FOR VERTICAL OR
STEEPLY INCLINED MOVEMENT (CLASS B)

1 Rigid Arm Elevators.—Fig. 12 shows a imﬁle_ and
effective typ ?,f contlnuoufs_elev?tor or conyeyor which is
extensively applied to the lifting of bags, bundles and narrels,

Fig. 12—Arm Elevator for Bundles.

also_rolls of ciaHJe s, felting and linoleum. It me)/ be either
vertical or inclined. The first cost of an arm elevator ,|?, ow,
the space occupied small and the power absorbed insignificant,
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whilst the saving in labour 1S enorm?us Plaft e IV clegrl
depicts Its a olrc Jron for In‘trnc{r rolls 0 roo]fm% elt, a Ioaéﬂnﬁ
filised to support he roII at the Bottom, an

rid bejn

Pnc Ined (dhute to recervg It at th og the carrier arms

rg over For some details of hrs levator, see Table |
u

n arm e?evator consrs)ts of two strands of chain runnin

over two t%p hom wheels of small diamete
%o ether with the necessa d/ afts, beannrlrs rgducmﬂ gear and
rmrn? ous a source f{)ower Fastene e chains
at Interva 3 of from 5 are ectrn arms and
struts, mﬁeer ?er flat orcrve osur aca o
raised, w ethe\r orm|n gre 0 newsef ers rar Io fe
oracasli ese arm pick es as fast as th
can be placed on the Ioa |n |d and e them as

arms ass over the t opw ees if not remove ooner
nc t eevatos t 15 ustial to bolt to, the harn attach-
s wo% slats 3 o&/e each Cﬂrrrer |n orf t0 protect
th fr erng sor es ecia ya the de |ver point.
Obvrousl with eevator ere can eon'vone
loading point and one drsc ar ornt but | |% ckage
a5 Newspa ?rs may be remov hand on t e scen Ing
srde a an loor or stage before reaching the top wheel.
ewspaper elvator a nelcessarv addition Is a sIo ted
Ioad]m %ble on which the bund es of 00 papers areRace
v efore emg icked upy he moving arms, . Instead
a Ia|n late | rhrse N better o use a loa |ng table of the
19

ree movin ten ess chain S0 as 10 eliminate th
ncﬁdg draggon the lower sheetsyd?ren a pile of papers Is
pus into"position.

The met hod of connectrn the Iroht malleable-iron carrrers
on a newspaper elevator to echans IS de(tarled in F
which alsq's owst e carrrero a Neavy cas ?evator as used
In brewerres 141 seen an“example of a vert %a
cask elevator egurf (ed wrth a oadmg ra, on whrc
casks are rolle hen automat)cal prce un 0y ﬁ
carrier arms, At t R of the eevaﬁ he casks rdll o
the arms and on oadrsc ar%e grid and then away.

The arm eevator 152 %p, comPacﬁ and eﬁrcrent d/d)
of Iatfour alding mach me which 15 so simple In its mechanical
details as to be practically foolproof. Tne running-gear being
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Fig. 13—Light and Heavy Carriers.

Fig. 14.—Cask Elevator with Loading Grid.
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?rfectl balanced aind the spedslow the ’oowera sorbed in
negP b% series of loads is often so smal e almost

Aarm elevators are usuaIIy rather short, berno %enerally
Jsed to connect a hasement to the grou deoor but they have
Neen male exce trona g to 100 feet centrs T ouHh
commonly vertical the als(o made Incl |ne t0 suit t
site, Certain_ usefu hnrca ata referrrng to Tour actual
vertical arm elevat ors are summarised in Table |

Table |.—Arm Elevators

A B C D
Ref, ?e Bir. Post.  Anderson  Anglo Am.  Stretton
Goods lifted Newst?apers Felérolls 0 casks Beer casks
Prtch of carriers 4 10 ft 1-5 1t. 10 ft.
Speed per minute 4 ft gft. 40 1t. 353 L
Loa?s er hour f0 7? 32? 10
Shatc%ntres . 171t 10 1t. 241t 131,
Ley’s chain use No. 57 No. 57 No. 500 No. 55
Diam. ofto 10-5 In. 201N, 181n. 201n.
Diam. otto aft . 15in. 2-51n. 3. 351n.
Power of motor 1H.P. [\ HP. 4H.P. 4HP.

The inclined arm eIevator shown. in Fig. 15 is suitable for
handIrn%; Ioose leces of cloth in finishing factories ; ?
sIats he %botd 0 the chains foradrstance of 2 or 3
above eac set of carr mg arms, So as to prevent e cot
comrn% Into. contact wi (arns and Igettrnﬂ soiled. Wh%n
the InClination does not excee degrees the arms can
omrte and l|oecral slats ?]ubstrtuted either at rntervas or
cont rnuoui ey 0 prevent the load sIrdrng dci Such an
Inclined e vator with continuous V sha\Bt ats has h) ove
ver occessfu for transferring 1 and 2 cwt, bag sof% ula
sudar from three ro 15 of a arehouse on to a’long orrzontal
sla conveyor hroug a short ro Ier chute

ccasrona g rs re uired rcharge automatrcallfl
stream of goo S ON t cen |n eof an eevator eore
reachrng top shaft,. This rrcy prob em has heen solved
Iy he”in enrous a rtifice shown N g 6, Indicating  the
transfer of bales o P er pulp from dan arm elevator'to a
slat conveyor. The top wheels are made of relatively large
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dlameter and chain-deflecting wheels f?re miro uced with
Ei antln the carrier armE Su |C|entdy or the load
e requwe

The same er g(rll ?eonasreaecehr{ng mb(IESChargee e%e\lleolr
al a matc%“ gr and {0 a er Ste& [bar eeva or at an

engineering works (see Fig. 17). The bars, 3 inches diameter

and 12 feet long, are raised from the_basement stores to the
(fhlIHec %/e Nt E ?Iloor a[)ove TR?S esign (I)S compact

unsglrt]aeblgr%r:slg\@tﬁé gé%a%rglgf ﬂgf)rs:t%r;é maCLotin%:Frce%k%blle
gmachlne })Sf Sesﬁerail l}/tlfl q eguc %e hoist, which wﬂl take

nythin tcomesaon tis g Case of one machine for
XJ ; Tahls Job it dogy marvel?ousfy we?l but troubles
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begin as soon as you try to handle a miscellaneous variety of
Ioads of dlfferent shﬁg)es 3|%es and WEIPh

In a recer] £xa Pe 0f an arm eeva or, noteworthy for
Its exce tlona he of 100 feet entres ra|sm 4 gound
bung| eso ¥ ugar %a % amss7 inch
pitch) are eflece ow e top wheels by means of

Fig. 16.—Discharge of Fig. 17—Elevator Lifting Lon
L%a&on RISSIng S?g v See? Bars. g0

curved fuldes on the falling side. The ot?Ject of this |s
Perml a more z}mﬁedls harge chute for the ngoS and
educe the width o estee casing, he sPace avallanle bemg
rather restrlcted At a chain spee of 60 Teet Cﬁermmuean
carpiers 5 feet apart, the capauty is 12 bundles per minute
or i) perThhourc bar tyge of steeply inclined bag ¢

e Crosshar eo steeply inclined hag elevat r|
indicated In transverse se)t/: lon by FI FpJ 18, This gform 0



PACKAGE CONVEYORS (CLASS B) 23

elevator is not so nearl fooIEroof as the incliped slat elevator
bu t It occu%res ess floor Space and has the advantage of

mutr e-point delivery.

PterIO (e \/95 have been frlled with, say, cat tIe food,
wer d an nuﬁo vare aced nearlg upr mg] on a
rny Ioadrn stae tubuy ar Crossoar two charns

then p rcds g e ha Whrc srdes I| In contact with
woo gur es as rtrs %he utphe he eve oint, erver

rntermecﬁgte aP(l)Or as % o e O 6]

%rossbar eIeva or IS made suita
for discharging bags on the rising side at any floor by

arranqin asrres of either ned or sIrdrn discharge oo
}:/Vher%J go teaves Its straig rne athr rﬁ returgn jprarns
irst fat remains asses tween
and P?Is on 1o eh oPesr 88 P ron oor
When the b rvere over t wheels 'ﬁ
most rmgortant F Jr elivery chu a dou
tﬂ eeras rof frafn reeear SrC \?vrr f°£ Ie Q%a Seorrjext cross‘é
Ins
(5 g Ibr%idown will esu[tpp rs herefore advrsa
ofrt It erasa ety slipping device or a sh ear prn
ﬁ wrn([] -tra EIevator—T rs type of elevator

IS of more ér er %

Ne crossbar type, since It is
well adapte forﬂrftrng and lowering goods | olpbo tles, cans,
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Crates, ba?ths or other cont alners hrou ?nﬁq requwed
number of floors in Iof% Warenouses. e Or these gfo
would, o course suffer tjury |fd|scharged upside downfrom
an %meevaor

s seen In Fig. 19, the runnlng ear of a I| ht swing-tra tr
elevator comprisés a series of flath omed ays or carrle

Fic. 19.—Light Swing-tray Elevator.

freel }/v pmth D r¥1ve0 strarhds al%gvgﬁt achaln bPL st\yv%s gprd

ees o? P ?are lameter seclr goP qo ma?
sha fs. op shat runs |n flxe bearm(T;s whilst t echam
en3|on ear IS arran(_in ? of The elevato;. The
swmgr S are é)f ade of maI eabI ron rlanqular end-
B connecte by crgss angles, t |ch are holted wood

Vertical \% 6S ar %eswa
1l |ons of the s

0 elhmjnate the
osc Ing-trays, when the load is being either
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put on or removgd bKIhand Corner 9urdes are seen in t he

diagram (Fi ch s OWs In an view not on
the srmPe tgorm of swrnr% ra¥ ut] 50 t h)e skeleton t 3t
carrrer ha can be ad or e automatrc ICk- and

disch areo heavier ac serve that the ?ter gesrn
nas tw Qral urd s whl hlrmrt the swrngs of the carrrger

to anegligible amount.
[h p% ckages are generally loaded on the ascending side ;

Fig. 20.—Part Plan View of Swing-tray ; also
! of & Fingere Carrrerg v

and they can be removed from erther the rising or the faIIrng
trays as may be most ﬁonvenren he packdges are misse
% harm 15" done, a }/srmrf 0 round the” circult again.
T rs rs afeature of cons derab Por ance and CONVenIence.
5 centre of gravrtyo he oaded swing-trays Is kePt
well below t eaxrs f suspension, their Posrtr nis normalti
maintained orrzontg} pey inass ound g ermrne]
n‘hees But a ey fr]ess at ot rns WOU| be fa
also careless i guIar oadrn mi tcause trays 1o canf

ngeroys extent wn en clear of the urdes Then, a
breakabqe package might be dropped hroug six floors with
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drsastrovs results.  Such hmPs have actuall ha pened on
extremely rare 0CCaSIONS. there are wa means o
avoiding”these accl entrs However one ca us y sa
a swrnrcitray elevator of the sim Ies e |s ss nearl
Proo an “either an arm eleva or e(evator ough
tpossesses some good ea furesw iC A a\c
A cer ain amount of fencin esiraple %m %safet}r
gomt of view round ech floor" 0 LPenmgrtfroug which
levator ga ses. EXp ane metal ards Many Cases
n others the entrre elevator is enclosed within a sheet-steel
‘rou Ing, frtt W Ith vertre}allg T“ ing doors at the E)omdrs oJ
0adind and disc arﬂ floor space Is very. restricted an
existing mac as t obe avoided. It rs some Imes necessary

Iner
to cran an eIevaYor In order to V%et itint ? ace available.1
The carrying, ¢a Ofaﬁ) m% rag eator |s ovemed

rgr ﬁacrt?/

n%/ the rate twhrc |t sposs ? n to the

oving. trays g f]are4 eet apart, ang

tec In spee rslfoot per secon ere |sa |m mterval

or oadmg o 4secon s and acaaacw  loadls rnu
r nour.  This is_about tHe |m|to fasrb ey

re ard acit 1S rate WOF I
- y Cﬁrri'a'ainsrraasaaraa bl

amn reduced A mogerate speed is 40 feet per minute.
Table |l summarrs? I a convenjent. form the more
important technical details of four selected swing-tray elevators.
Table ||—Swing-tray Elevators

A B C D
Ref. olmes Cope Bovril Borro’s
Goodl ??ted Plalmt fcans Crg rp ftes  Extract Drugs
Pitch of carriers 10 ft. 01t. 91t 10 ft.
Speed per minute 41 1. 48 ft. 48 ft. 40 1t.
Loads per hour 40 6 24?
Shatc% nires . t 41t 21t 62 1,
Ley’s chain used No. b7 No..79 No.. 79 No. 503
Diam. of top wheel . 241n. 30 1n. 301n. 48 n.
Dram 0f to saft .25, 25 1n. 2-51. 3.
Power of motor 1H.P. 2HP. JH.P. 5HP

15ee Zimmer’s “ Mechanical Handling,” vol. i, p. 35, and my 1913
Manchester paper.
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Naturally, the actu?]I rate of workmg defoends a ood deaI
on the size de Welg the aca%r ormin (?
the pest resuts bemggtamed andlmo all Toads of
ne rYun orm srze nd wej h Ins Tull coton cops or

hins wergr Poun owevr can e hand (e quite
easr at t % aﬁ ammoe eveH h/ oung.lads, w
usm suita ga romw ic hes sare
on te sowly ascending swing-trays without em
bodrI% and slid off the Ara S at the various unIoaqu omts

The power eede rve a svvm traX ator |s

surprisingly small. — Frequently a motor Iy P.
% clent andala &e eIevaor servmg seven roosofaware
Bl S B i i S

nXachme bemf per%ectly baIancec? éou Ie% with the sl%w
seed of he maln’ shafts,” ana th Hnrform motion of
movm In cae hoists, on the contrary there is a
serrous da sorPtron of power In overcoming the nertia of the
age and the oa? P the balance weights, durmg the perrod
acceIera tion affer every stoB ?
Swing-tray elevators “are pest driven at the top, and the
tensronsre Iaceda t the pboftom. Then, |f he chains are
lowed tQ be ome slack, their own Wegé will mamtag
"SQFﬁ?tsh'J“ hen aOhrnVYPneﬁh AL a%” e et
the rrsqmg side and, slack on 't he fa Lﬁm Sidle. ego her
hand, when the drive Is at the bottom the cham rs ﬁht all
round the circuif, and the load on the top shaft Is thereby
reat mcrea%d In some rare. exceptions  elevators are
riven at tn otfom when p o¥)ver IS no avarIabIe on the top
oor e chain must t hen

Ir |s | portant f]hat é e chains used for elevat ora shoulﬂ
be. of ample strength and bearing sur ace, also provided wit
suitable attachments for the recep jon of the. pivoted carrjers
or swmo -trays For lig t eevaors he E art or mIess
detachabec ain rs common % emp o%/ed W |efor ea

Gray pin-chain IS stronger a more syitanle. he
precrse rh/etProd o? connecttmg?ﬁ h? cha?n In three
examples ?I dum and eavy? is clearly shown in
Fig. 21, Us ng sfanni]ar ised chains.

A swing-tray elevator when properly made and used is a
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reliable, speedy and economical machine for liftin Iarﬁ
auagtltles of %ck%ge but t rmﬁble may he ei< ecte h
0005 are, tu |no It any ow reasonab care being

ecessar in pIacmg ackages on the carriers.
or(?l E1|ft |s more suitable

ev rthel ss an orainary. ¢ r? 0|st or
when lte sf?a eages are few’in number, very bulky, and of all

053| s and sizes. Also a Iift shows up et %r when
|s requw%d for occasional passeng?r serV|ce%s as. for
?oo s, Orwhen It is necessary'to run”loadea hand-trucks right

e Ca
h|Ie gmng aey elevators ar? not of universal atppllca jon,
they are used successfully even for passenger service in some

Fig. 21.—Detail of SImg Connections for
Various Chains.

mae several * cir lar t ours " on these so-called “ Paernoster

Au 2\ rave Ing safely upwards In an open-fronted ca
% : IXenpd Wn again Obp? ott gm

’\%)weesan elow the hot
i e“ e Sndard Wineiay elevator has o
Pe iA‘ss cﬁ 'ﬁ est ween w?uc ghe 31oas are SUﬁDendaeyg

hlgh office bwldm&; In the city of Hambur% the writer has

I e
10 St o I D ey s
owePng 9 % TOU§ g Series O% ?lOOI’S This 36399ﬂ IS
economical of tloor space.

4. An Anti- tlpplng Device.—In referring to the simple
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Swing- ray elevator, it wag pojnted out that there |sacerta|n
critical %larded period, .after the carriers hahve left th

vertical quides and are ¢ omg round the t oga egls, when
the force” of gravity alond"is dvailable for keeping the carrier

astabIF osition, Hence in 1( %event of reaII¥ bad casual
qading of any carrier, or even if there 1s lack of freedom at a
pIvot pin, there is some danger of the WhoT carrier Bemﬂ
8anted 0 to such an extent that its Ioad may slip off and fa

In order to prevent this happening a special anti-tipping
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device haf been devised rz R. M. Williams, which has
been Jom y (Paten ted P ang the, Ewart Chalnbelt Co.
evice IS ullg described in patent  specification
No 415 567 of the year 1
This antj-t |8I§J gear s ada ted to hoth swing- rél?/
eevgors andc veyors, the general idea beln cIearI in
In FI% WI|| be een hat each end-slin eﬁ
extended arm carr Ing two_small wde wheels or rollers,
which travel In ersectlnﬁ]curve tracks In chh awa
that the rollers and the pivot pin provide a stable three-point

Fig. 23—Anti-tipping Device for Elevator.

contact or sus;t)ensmn Thus |t |s not 053|ble for he carner

tilt, no ma er how nregu arly x be loaded ence
|t 1S verx smtabe for an elevato handll % reat vanety of
mlsce eous ack a%es 3 In a railwa g are use.

tomatit Fing ertr? |évator. — The _ ordinary
swln tra (evator has cer ain Iimitations coupled with | é
simplicity and relative cheapness ; ecauge Racka eS excee
Ing 10 pounds weight are not easily fed on to the moving
swmg rays and removed from them By hand. So, for dealin
av&/ dnacka s, It becomes necessary 0 arran e auto-

matlc pic %c ar ear; freqbuen this 15
done even fo falrI tpa kages, asama ter of corivenience
rather than of nec
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Inthis éype of elevator and Io erer (lshorg/ H

each pivoted carrier '3 ?orm)osed acen re ar rans-

verse arms, suspende ? f twin chains bly wo hangers
ings, which' are usually malleable-iron cast n?esS or“grr

?Ihgr are Provrded Ioadrng ang 3rschar9|ng
Barrer plced on lnh“roaadna”'cﬁ
i Lo

W s RO
ou! a(r(t:kand I%Qrvearse% djorlr\;ﬂg a

ent% Inreke
; ‘ tovle_lr It ts th

efivery pol ere | mees e Incline
arms qr angners which rn ercept and remove t ﬂ ?oad Ig
permrtthn carrier t

he oadrn% and e drscharde grids are hinged, t0

aIIow of %urc ﬁ row|ng them out o ear when not’in Use
at any h senablrn? the load t he next lower
floor h he bottom grids are 3ua y |xe n this Wa a
Series 0 E)acka es can be deIrvere automat |call%/ In areg lar
stream at any predetermined floor, surfably sha |n8
e finger-trays or cradles, the sameeev tor can e a0a
for han Irng oth boxes and barrels srmri)taneous g/
thro asﬁc%fs or rg urr:IthnISerag Slr ("vtrrlceem%rtr(r)r

U
mror%J and chain rrve nhe {0 shaftg Pushpbutton controol
?] ted The drivin ﬁ] f?ear IS Marrane ust below
Fecer |nr};](?f0fhe sixtil floor: w |Ie rnte ockin se% ofhrnded
ee n ISCh ar%rng %rrds are fitted on edch floor of The
urr as also a

e ho gragh (Plate V1) de Icts how cases of t ea enﬁr

% Lond on warehouse from a fin er ray eev tor ou srde
urIdrng whrIePaf[ e [V represents the fixed f0 ding grr ang
afrnﬁer d carrier of an elevator des ned to Irtbales o woo
wel 98cwt and measurrn% g/
Each carrier here consrss of f egents el fIas rrve ed 0 a
s}eelc annel which In turn 1 tiolte two maIIeTabIerron end-
slings hanging from.the. special long joint pins of t
Gra d/d)e chains of6|nch Itch bvrous he rntermes
mg lodding grrd needs t of su an [la constructront
receive th avz ales. To stea% esrnd eower ends
run rn vertrcal g des, small gurd heels being o Jen |ted

a fe ] ummairrrses the leading technical fata our
actual finger-tray elevators and lowerers. hese C
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Fig. 24.—Automatic Finger-tray Elevator.



Plate IlI

Horizontal Turn in Soap-box Conveyor.

Vertical Bend in above Soap-box Conveyor.

[Toface page 32.



[ec ofed a0e) 0

Loading Grid and Fingered Carrier for s-Cwt. Bales
of Wool.

Arm Elevator for Rolls
of Felt.

Al E®Id
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handles %rays of small TeChanthrlr ddggarl eanldl r%%%t hla dl?/ﬂ?

fen(tres eet (YV le
ads of 7 (ﬁ) unds.  Elect romadnetrc or_solenol gra es
ould be frtte to heavy elevators, though often omitt
Table |l|—Finger-tray Elevators
A B C D

Ref, Robinson Luc Birch
Good f?ted Clo Sy a¥ gas De ta S Cases
Dagmn 40 BT 0 I
Loa S p%r hoB ' %78' 41? 120 20?'
Shaft c%ntres . Bt 56 1t 751t 73 1.
Ley’s chain used No.. /9  No.500  No,500  No. 555

[am. of to . 391n. 60 in. 46 In. 85.0n.
Dram 0 toE aft .25 351n. 4. 51p.
Power of motor JH.P. b H.P. 4HP. 12 H.P.

Finger-fra EIevator for Cloth.—In the drscussron
foIIowrng the “readin o mhy Manchester paper of
memh}rpresent% r ose Butterworth sald that he wouI
like the author to tell th ?/ conve ors were not more
are used In Manch ester Warehouses. ney took an

ywarehouse In Portland Street, the Rackages were of
srmrar size and character. r believed t ere were aibout
40 tons a day of yarn or cloth sent out from one large
warehouse and he horsts were erther hydraulic or electric,
strH £250 0. Reg had to ‘have an attendant
W |c was no necessar WIth & conveyor.
ere\w he drscussron It waf stated that p robablly
y

the reason cgn INUOUS vertrcal elevators or conve o
Were no ore ua Fnc ester are 0 ses was t hat
firm already insta new

ed cag(e 0ISts  before X
antrn about onveyors: an now havrn already
horssw ich answered epurpos ou%1 notwrhmaxrmum
economy, they Wwere ot make an alteration that would
cost_maoney. owever th at mrdht be, a cloth eIevator of the
continuous fin Vger tr%y %/E)e Was then |n cqurse of construction,
atacos t belo Iudrng an electric motor.
~This economical and successful ¢ gtn elev toiq was erected
rn June 1913. 1t co nects the drolun floor of t egehouse
0 the basement and two uppef floors. The maIIe le iron

3
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carr |n8 arms and drscharale frrwers normally In c?ntact with
the 0a are ere cqvere ood quards fi trn? ike gloves,

ome rPar ticulars of the machrne appear I Tabe [1 under
colum This eevator IS depicted in the half-tone view

(Plate V) facing page 6

6‘5 /3 o%’a ravrtri Lowerers.—A vertrcal swing-
tra eevator can euse for owerrng hrouglh several fI?ors
E e|l. as for eIevatrn% When utilised owerrn on

J drive Is copvenient for regulating t he rate of Iowerrn
an actrng as a brake, although“the consumption of power |
practically nil.

Where no motor or %th [ source ?f power is avarlrable
however, an aut maArc rake conHoI ed b% a centri gfr
%overnor may be Itted Instead, and lowering done entir h/

gravity; over or E)reven IN0 eXCessIve a? eleratio
The main Rbectro IS t al he swing- e\y rYV om come
%o rest H] %e most fur ep?srtron or foading them, a fault
rom which positively rrven owerers are ree,

Fig. .25 shows a mo Ified ?rdn of |ncgrne chute, which
etoma |cally CR nirols t grat 0 escento he loa meani

of an endless chain fitt angle carriers and a centrifuga
Rovernor eared 1o he t?p shaft. This useful contrrvance
as heen uccessfully apP ied 1o the Iowerrn of soa oxes
and full bottles of beer In cra es.  Photodraph these
applications are given in the writer’s original pa er of 1913,



CHAPTER V

CONVEYORS FOR COMBINED VERTICAL, HORI-
ZONTAL  AND  INCLINED ~ MOVEMENT
(CLASS )

1 Slmgle Swin tra Conveyors.—By a sI ht modifica-
tlon[) vert||cals ? elevator, the s e eof machln
can e read) I conveying oo a orlzonta
direction, after ha mg been raised v rtlca IR/ he chains
being now provided With rollers or supporting wheels run-

2r
0 A "2r
A
A

Fig. 26.—Diagram of Swing-tray Conveyor.

nlng on angle-iron t racks aS dlagrammed in Flﬂ 20. An
enormous extension In t % %oe nd util the machine
1S thus secured ; factw iC ur# er emp a3|ses Its marked
superiority Ver | ecae hoist for the ‘transport of great

antltles 0 S|m|ar pac
rgta[h of the chams |s not confine

1S evid at the
Le vertlca ané1 horizontal directions. maneg

%uélsn)é\/%f??e or even curved ; a varletYholscg atIOHS elng

able. . The nature of the rmine
nature of the site, oy t ﬁe reIatlve pc? Itions o? ehe machlnyes
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be served and by the impediments ‘ he cleared] Thus ever
conveyor has o he de5| ned sggda {0 sunée local condi-
Hons and equw ments. %t ardisation and quan Itd/ pro
uction are clear)i Impossi e as re ards CONVEYors, o

ali

em precisely alike .in form and” djmensions. PY
nowever, c(ert In - details, such a% cha#hs ave een ny
stan ardlse % several _reputable . firms and are co

veniently available in various materials, both ferrous and
non-ferrous. .

In"the writer’s 1913 paPer on “Package Conveyors for
Factorles drawm%s and details were %hven of al arRe swmaﬂ

tray conveyor Tor a Stream. of skips .containl
chotton éarn In a P_/ gcashlre spInning pmlf {0 anag fcI’O

the con ||0n|ng llar 1 Th| mteref |h]g conve or has %lven
remarkaply % d service and 1s still doing |t a|¥ g/
The two strands of daam have total lﬁng ?t
et the Bower ansorbed 1s negligible. T e s eeql is 40 feet
er minute, an the carr mR ca aC|¥ skips of 90
ounds each_pe gb[e our, with the s 3|gg rays spaced 16 feet

t. See Table IV, it
P e §?S—By owdmegpflngered

2 inger-tray . Conveyo
carners and sgltable r|d at th feedmg nd Ischar
LIS eisy oarranagg eautomatlc |ng ver
f packdges, Instead of their removal b and nea exampe
of flnger tray conveyor IS _given | |s takes
ndles 0f Joose newsOP ers from the mac |n dpess room
he publishing or dispatch room of a London daily paper.

1 See also Zimmer’s “ Mechanical Handling,” vol. i, p. 140.
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On account of the available floor space in the press room
being S0 |mrted It w%s necessary his case to run the
CoNVeyor In a tunnel eow the “floor, as indicated In the
vertrc}l Cros sectron The carners are spaced
b feet an ag |t of e machine IS 2bund|esp
minute or 720 per ur, equal to apout 173,000 copies of the

newspa
r? Phe Cutler-Hammer newspaper conveyor the rp(ppe
are fed in a continuous stream on to sevéral strands of

Fr% 28.—Cross-section of
Inger-tray Conveyor.

cojled spring steel wires, between which _the gapers are
prr Pfg for”the vertical  movement (see Zimmer, vol. I,

A successful example of a finger-tray conveyor erected in
Manchester handles bgth full bar?els of)rat anpysacks of rour
etween a store and the main four-story burgrn% ée arated
bx (f factor Xgard Goops can he ponve ed n %ctrons
? ervere utomatically at any floor By a system of ?
3 discharge cIrrrds An a omatrc frrc on governo IS
provr dt Qprevp overrunnrng For turther par Icylars
ﬁrtem C In"Table 1V, which also gives useful data for three
other conveyors.
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Table IV—Swing-tray and Finger-tray

Ref. Index
G,oodls ?l?ted,
Pitch of carrigers
Speed per minute
Loads per hour
Vertica c?ntres
Horiz nte% centres
Length of circuit

Ley’s chain used
Diam. og main wheel
Diam. of main shaft .
Power of motor

Conveyors

A B C
Eckers Watney Hugon
S IPS Beer hoxes Bags ?tc
161t [ * 10-5 ft.
40 ft. 45 1t, 4% ft.

15 8? 6
58 fi. 2 'g 8t.
146 1t. 107 1t. )
455 1. 205 1. 346 1t
Ng. 5079  No.5079  No. 555

51n. 35.1n. 58.n
31 1n. 3in. 4in
JH.P. 5H.P. 6H.P



CHAPTER VI
MOVABLE SACK PILERS

All the %on glors 5o far conndereﬂ have been fixed machtnes
Dunn hirty years th F a]s been a marked Increase
of |nt rest in movabe or ortabe eevators of different kingds
e|r aﬁ]p |caﬁ|on ome ci hese machtnes are self-
Bvrog ave to e hau gd a]out Some with arge
e,s are stab nrou groun Webreas ofhers with smal
wheels and swwehng tstos are_suitable only for travelli g
ovrsmoott] are quse ﬂ Some movable elevators ar
a er com ex- ooklng machines, altd others are oﬁgrea sim-
ICII% ey aIso vaycon3|deraby|n size, weight and cost.
e drawin ? ) shows & machine Used jn a beeﬁ
sugar. factory for t? 3-cwt. sacks of sugar._ It |s e
8 Ied at"the rate of 30 feet per mtnuﬁe The ra% 15
et 9 |nc esb b feet gauge ; the travelling wheels em
1. Inches diameter and the Ccastors or steenn rollers ony
8 inches diameter.  The aource of power 1s a ghase motor
of 4 HP., runnlng at 950 revolutions per minute. A push-
button control gedr Is fitted, which automat |callg/ limits the
angular moveme }of the hinged boom to g s,
The Iower or Ixed feedln oom |s7feetc ntres and he
main boom 29 eet centres ehmammn]m lift being
from the ?round ? H) %aft e eevator runnlng
ear comP sesaseneso nc suare carrier hars bolted t
¥]pe attach mens of t¥ 0 pintle chain of If-Inch
the endless W|n c %lns engagtng with_sprocket wheels
of smal lameter. The chain speed is 80 feet er minute,
g}Vén%acapacny of 12 sacks a mirlute when spaced at intervals

As seen in the dr% ng, the motor drives beya belt on to
ransverse countersnaft, from which all th %tlons are
actuate through a system of mitre Wheels double-acting
cone-clutches and worm-gears,
39
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Fig. 29.—Drawing of Heavy Sack Piler.
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The, telescopi rut con trolling the anqular position _of
e maln b omp fs% 0 the u%derframg and %(I)tt d Wlh

sem of gro e s arrange Ve a of
uI to one ?1 rut c%Pgbe adjUsted n$ n t by
co |n up wowwe ro es |nch lameter, onapalro ums™:

ML wemgﬁe foheggd[y d.eeene“aeﬁf

oqraphic View de a I| her
fba |Ierf ifting 200 Pound 5Teet h
ata s df5f ermnte T eschalnuse
No. 11W|t K at cmen the cros IS,

For other examples of stacklng ac mecf and portable
eIe\é%é)rs see ZiImmer’s “ Mechanical Handling,” "vol. i,

p



CHAPTER VII

OVERHEAD MONORAIL CHAIN CONVEYORS
(CLASS E)

Of recent years %reat prgPress has been made in the develgp-

ment and” application of overhead monorail conveyors for
movm? |soffp artlces an? goods . I contalnersy Thelr
erX|b| 1S ee

remarkable, eigemallx when fitted with a
b| excaln Some of t ese sm%] -Chal conveyors are very
P In fact, -over g mile in hn ce talp motor -Car
fac orl havm%| multiple drlves houg éefadw ng fluid
%oup ings, in order to distribute the Toad equally bétween
Ive or IX mot 15
AS mon?ral coni/eyors can oLen he sus enfied from
exist |n 100 prlnmpa he%/ need but ittle sp cla su%p?
mP ra |n their Tirst Cost s extreme}l y low, often below
Jar fQ trun Ano ther advantage IS t ccuéiaal no
B| floor f ace. 1hese conve ors are m| ent apt

comg out In fac orie engaqe P Ogtre etl
|0n WO Jcces g have also ? extensive
Ppllcatlor] n % Iron foundrle producing large numbers
3|m|a astings.

e ecgve devICes ?an be added, e?abhn? pa(ika es. t
he delivereg automa |cal¥] at any one of several alter atlve
dellveﬁl points,  But such devices con3|derﬁbly mcrease the
costad ompllcatlon At the Beeston works of Boots Pure
t here 1 a fine exam le ofamfonortal convleyor
WI ing trays feeding qoods {0 aserleso sixteen packin
tables Brp g spatc gl%e dlfF%rent retal 5h0ﬁ paceng
eferrmg to Fig. 30, a lignt overhead chain conveyor

1See Koshkin’ * odern Mater ndllng| n. 296, for an aicount
of preselective distribution contro ectr|c1 The photo-electric
relay [Prowdes a means ?f selective handlmg of différent articles on a s ftem
?allmgvg Oﬁe Ceeﬁause of its sensitiveness t0 an Increase or decrease of light

42
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Was inst aIIed at a m|II |n BIackburn o carr full bobbins of
co ton yarn from th q] In-windin ine (g)rashasene

mth gv machines. eratlve ar e Of the windi 8
machine.loads the, full b? Ins on to suspendeq carriers, an
the knittin machme rg ff these hohbins as wanted.
The empt bobbmsaereturne 0 the winding machine on

the same carrlers and are avtom tically kno%ked off Into a box.

revousg oswere employed to carr fu bobbms

the %rs nd to brin the e Lw hins. hIS

rg?aantSu ata) times certdin nltters would be kept waiting
arn.

E ?yconve%or has a.circuit of 350 feet It consists
of a art chaln W|th wire- ho?k ?arrlers at
%ee |n ervals sus ended 6 e\bove floor-level.  Above

the chain, at 18- |nh pitch, speua tachments are fitted,
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each having two small wheels, which run in a pressed steel
Cogurn trag g‘ he celling and to exrstrn§ gﬁ?ars
dame the rrvrn r}] ensronﬁ etwﬂees
4an 18 |nc es resg ctrve w lle 12-Inch corner wheels
su |cet ta1 ch arns te eet er mrTnute the carrying
capacity. is full "bo ms yr.  This_conveyor 15
dr R/en }rrom an exh rngoq ne hd)ft running at 240 revo%trona
ger minute throu elt drive, asrur reductron ear an

bevel gear Th% tension gear is OacDear? tggalaterep%ravhg

ears a Lancashire firm of dyers

and clea]ners have rns IfedY their works over a dozenquh

conveyors for servrn% their various eartmfn

rnc rngr the spotters, the Prrc rs, the ste?mers e folders

Inishers. S otters ™ are the qirls who detect an

Hr nee mg ecra featmen on the “garments after the
ave een T ece]anrng Drocess.

The secra arrier ﬂok atéachme t for No. 33 chg\n

e, a SEt of wel akin any s
|%nn ensron C ngfa g7 ey
During ast

IS also shown In't he same |sm de suit

for convey mg arments ace n “coa- hangers e carrlers

erng H & |nc es agfa% o urn steel trac |s

sd]sgn from t eroof evarrous gai rHents served.
rEorts are of the tie- rod type, giving a light appearance

in eﬁpr

gwrt he nature of the Toads.

Ircults vary In Ie h from 40 to 460 feet, The

Iongest conveyor needs only a + H.P. motor drrve It

huS Indicating the Iowg er consum flon of t of

conveyor. An averae nstant speed of 40 fegt Rer |nute

Was d to he suitable for the o era?rs to load and un oaﬂ

thou [r%eed Was as Iow as 10 feet per minute In the

P Ot 5 atnonaestovg convCe > conveyor. is hand-operated

e | v r

hrouhIO dh%heeq agarn and BeveY%rrves ehe erre [o ee

who prices eac ?armentaso operating t econver{or

3. The radiafors branch Morrrs I

IS com letely conveyorised, hat IS t0 Sa a transport 0 raw

materials and Parts IS doneb means of overhead conye ori

In a re The loads carried include rolls of Stee

Stri dP ﬁ d cwt. each, .also_boxes of gills and tubes,
finisfied Yadiators weighing 30 pounds. ~ The haIf tone
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tPIIate VI11) shows a driving terminal of one conveﬁ/or carrzrn%
lls of br and steel strr ﬁ an incl mF from the store
roun loor, an aso akr %boxes of pressings and tubes
the assemb gar ment
h track In S0 s 1S horrzontal and in other. garts
|ncI|ned while there ar numerous ens thus necessit trng
the use of a biflex charng1 t IH a}trcuja}r hiflex o
universal %harn Q s of 4-inc rc ﬁterR
prns at rrg t angles, In oné conveyor at this factory the chain
feet long, In another 950" feet, and n edch of two
assembly conve ors only 80 feet long. Each conveyor has
Its OWn mo or, drrvrn% through compact reduction Gear to
grve a chain speeft eet per minute
4, The Hercules Cycle Co. Ltd., Birmingham, have installed

dow

Fig. 31.—Biflex or Universal Chain.

Iarge number of conveyars in herr extensive hic Xcle fa tory.
Pe hotoqrarﬂhrc VlTW (Plate VI11)_ rep 1resents small part

a sperira onorall conveyor ?f 954 eet crrcurt] carr |n
450 handebars an 450 bo eso smaII arts er hour ro
the mopﬁrngsop the ragassem ’\){an 9ear stores
has 24-Inch” chain wheels an 0. 1 Jarnte chain,
wrhtKI attachments 34-| inches apart running at 45 feet per

The trolleys have twin roII 15 3 .inches diameter hored
for frnctt and t:he doube carrrer é)oks are made of
f-Inch roun? trolleys run rn? 4-Inch py
If-inch stee gors rack On ccount of the Iength and tne
layout there IS one gravrtg ensron qear as well as two screw
ten ron ears.  This convéyor Is driven, through bevel wheels

an R or Hatcher reﬁucrn ear.1 by means of a 3 H.P.
motor Its cost dré not much eg g 3 6
5. Another example of a monorail conveyor (@much heavier

1 See Chapter X1II.
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ob) may be ref rred s ysed by a cannipg compa
]I_r? ? %I ? 8 ICtS ay un*versa gconv ly
0 feet run or C|rc |t taking cans Of peas |n co amers

nqlrr?tlljth a ?100' gds are heg\?)e;, Lomngu%t“%gsgee% ?f a ton, f

Fig. 32.

cannot be handled by hand. Actually the loads are put on
tt}e carrPer? iN]Jth the %Ld of an air h and removed'11 bypmeans
aSpeCIcaonvetmr rziJsCZS -inch chain wheels, also.No. 15 Val
This ,
blflex cham arY K14 attachmen at 32- mcﬁ g Itch, secureg
to carriers d’iV wlnm) ‘@rln rIIers,5 hes diameter
running Inside ofa 7-Inc R.S.J. tra . On account
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of the slow chain speed, the [ﬁ)ower TactHaII needed to drive
this falrly heavy conve or Is only hal orePower
Pn ectio erP/ eonve or of an n] ‘f ml%; character,
erected at a arge ah Y In as%ow |% (iear I){ own |n
% ? . ThJs ‘machine ake ans (each 1
go nds) of cakes and pies in a series of 14-decker cages from
pair fcontlnuous as-ovens down an incline of I'in 4 to

r8tr*rrt &

Fig. 33.—Trolley and Cage for Cakes and Pies.

the g %klnrg and dispatch, floor, ret urnlng the empties to the
(1l Th clreutt |s anout
stron S|m%Ie orm of |erx chaln |s used ViZ,
flnc e ca le chain runnlng speed 0 eet P
mmute h carrlers Dein sace] eetaart Th
f Htg cagautg 15 60 loads per ou The aweng a
oae cag 1S 310 ouns Avan% Iew é: otor 0
H.P. drives the conve or t rou? orm-reducing gear,
two sets ofspur gears andapalro bevel wheels. The main
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sprocket wheel is 30 inches diameter and the main shaft
4 Inches d| meter.

~In another monorail conveyor usmq a 3|m|Iar chaln the
circurt of the chain 1s 606 feet arw s speed i e dper
minute. It was erecd;g % Ire ar& iclal actW
The carrlers are |oade hoins of silk In t he spinnj g{
room, ﬂmve a |stance of 110 feet horizontally and 15 fee
ertic mto the twist mlg room, where the ca fler re un-
oaded from the conveyor: The carriers are reloaded on t
he onve or at the far end of the t wrstmg room an re urned

lnnwa% room. f and other exaém P

conclusw the monorail conveyor is reaaily applicanle
0 a large varlety of industries.

1See also Zimmer’s “ Mechanical Handling,” vol. ii, p. 871.



CHAPTER VI
CONVEYOR CHAINS AND WHEELS

Although thre are g rgero(tjs desrgns of conveyor charnB on
the market hst ndar npecr here a‘e erha sapti
dozen tP/pesw Ich are pre-e rnentlg useful a succe?fp)

re resenting, the survdval of t test: and these Wh
consrde[)e rn so etil are all well-tried chains,
avrn%v een on e market for p rro s lon enough t% [0Ve
o[) e p to half a century; moreover, they are

rea r tainable from several SOUrces

Some of t pes of ¢ch ar to be considered are also
ains : but as a rule chains

%uccessful uti rsed as drrvrng
or _transmitting ower are of shorter pitch than_ conveyor

charns irn runa p reg er speeds The running speed
of the er r n%es rom ss than a foot %mrnute u(p
maximum of aboUt 200 feet per minute : Whereas som drrve
chains ma%/ run at 2000 feet or more.
ost jm ortal t detal] of a chtarn -pelt conveyor or

eIevat r Is undoubtedly the chain itsel ? proper choice
of a chaip orapartrc lar du berng of vital intefest to the
successtul ogerat on of the whole machine. Thp subject pf
conveyor chaing Is rndeedaverp big one In itself; especially
when one consid ers the multi crt of methods adopted for
attach rngb ains to fhe various forms of load carrier: In-
clud rng nder ha title elevator buckets as well as conveyor
slats, rays and SCrapers.

The stee roIIT chain has been us%d very largely_for
pnravrt y-bucket coal conveyors in power houses,” and" It “finds
creasrng apg lication els Wherp or some other . dyties, It
nas beem mage or exce tional d p p 0 36-inch pitch :
berng pnvenrent 0 app when no regular stock or standard
chaifl of another val irb

Apart from t e steel roller chain and the Dodge cable,
4

49
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the chains referr d to abqve are rgeneraIIy made of maIIeabIe
cas rron refera cast from a e verberator or arr urnace
fr upola : because in t % case t em? lten
me aI can a sor Su \Bhu]r silicon ?nd other rmnurrtres rom
the coke in contact the m tal. Other ma errals some-
%rmes utilised for making such (fams are rou% ht 1ron dro
orrInns ?teel stampings, mrI steel B anese ste
castingds, also_ qun-metal and sdoor ronze cstmRs
these “alternative materials are na rally more expensive han
mallea eLron ut are heing increasin P/ ?
iron_ chains ~are no eatly " affected by a
?derate dengree ofheat so hat can be used s ccess
P&m (hon exron with con rnuous% ing oven and rnace
work. T ensrestren th of Ley’s Iack gart maIIeab |ron

rsaout6 pounds er square Inch an atrona u
rrner cent on a en 2 Inches. ccasron% mallea
|ro Irnks are galvanr ed o avoid corrosron erard |srn
also adopted. “A new a iron, known as “ Ewmal, aﬁ
recently become avarIabIe r chain Irn It contains a sma
Pnergen arI]ee of copper nan rs specially resrs tant to corrosion
1y U

acrﬂ meg

ost of the above chains are manufactured rn a Iarg
range of sizes and strengths as standard |se gro ucti au
several reF utable firms e consequent bt%mab J
soré tice, with _the ' same acrlrt as stan ar ots an
standard steel Sections, such as an channels and |oists.
Thus there need Re no’ anxiet e}s (R(ossrbhlrtsy of qbtain-
mg renewals at short n trce rom sto IS qre]at
E ctica advantage both to the engineer an teBser

low deIrver special charns IS ften a fatal objection to

err adoption.
It IS :ﬂso important for urck deIrver?/ that acharn should
be selecte dlfor vY]hrch a 0g many. spfocket-wh eﬁ paHerP
are availab arns alone are useI ess wrt out t e
and It takes anng Ime to make a new wheel pattern com ete.
A ternatrveIY %n may use either machine-moulded wheels or
mac Ine- cu wheels,
Ewart PrnIess Charn—The frrs and beft known of
the above ?andard ?]/Pes I5 the Ewart detachable chain
hdch was first brought out by William D. Ew irt In 1873
and put on the market in America by the Link-Belt Co,,
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of Chrcago and in Europe by Sir Francis Ley, Bart, of

Ke Ewart chain has had an enormous salg, and is still
precrftted on account of its, great convenrence and rts
Iatrvex oW cos% t s a sin Lary enious t
carn cosenH or ifs appea{anc for It gener
n fact, It rst simplest of alkconve 5harn a aste
\%reﬁt merjt ernig ver uickly co ?Ie Up and detached,

thout t he aid of joInt pins. " Thus It IS easy er er 10

Fig. 34.—Method oLAssembIrng
Ewart Links

short en or oIengthen Ewart chain at Ieasureb removrnq
or ag rngnsu ICIEnt links to grve he d srre en th
has Its limitations and Is not"a chain o lightly used f?r
a occasions.  There are other types that are more suitab
or some |nurposes

From Fig. 34 it will be seen that there is a flat or “nip ”
1W|}|ram Dalndae thwas the founder of the Ewart Ma dafacturrr(r?% Co.

and the Irst pres eLrnk elt Eng rne rn ed In
L %frs Ley, Bart oune sMa ea eCastrngs Co. Ltd. and
the Chainbe 6

tEn neerrn ri

n_the year E prrvre e o visit the varipus plétnts of the
Link-Belt o novv ro Sy gest ma ers of chains and copveyor
lve fact

H]“fa(fep havrng exten res - Chicago, Indranapops g
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on one of the sidebars of each link, which ermlts the tail-
bar_ of one Ilnk to enter the hook of the next link In one
gosmon only. Yet the links  whep fitted t o ether cannotfall
ﬁart whilein t he Wor mg Eosmon with argy sion on the
a|n Some Ewart chains are made " double-nip,” Ze.,
3fatened place on both of the S|debars nadou
m elevator it IS ofen convenient to use % enH)
INkS, ON account of the ate\chmens being rlﬂt
lerfeterha%nde but asa general rule single-mip finks are
abpaln chain, as used for driving, all the [inks are
ahke Ut 1t s very convenient to Use” one couphng link

Fig. 35.—Ewart Coupling Link.

fitted W|th A pin, when the centres of the shafts re flxed
Thf(cou |n% nk fFl 35) avoigs starting up, wit erly
?la chah<a d |}s] [s< a necesshy When no |dIer wheeI
|ttE to take yp the slac

wart chains. will riJn In either clean or dirty situations,
ither with or without uth lon: but in the Iater case, the
ife of the chaln IS natyrally horéer In spme situatjons

%brlca lon is h rdIYefea3| e.” The direction of motion of the

sﬁ%gke IVIR% teetr] ? | }g?orgcu?r?lmlnmc\?vggarctlsflé?c%teci
bar leading énhe essure of the whee
eeh c mg on t he outside o? the hog‘; not hetween

e3| ars,
Wear of the chain then takes place both on the inside
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of the tailbar, d] 0 the workrng tension % IS0 on t he
outside of he 00k, due tron the w eel teeth
onve or ¢h arnso the Ewart ay daways run with
e bdck of t e ook earrn arns teeth o edrrvrng
RYOC et wheel, eot er an drrvrnq ins will ru
dweare uallg weII or better in t eopﬁ % |rectron
chain drl f Ioad 1S § he same on po rver and
rer Mrees whereas In t ecse ofaconveyor or eIevator
oa rsmuch greater on

rrver

tIs us necessar rind sprocket wheels to
correct rP Pr h/ut In c% rie o? |meFt) h in weaﬁ hus
|ncrea the pitch of the links, Ev ntua |tc

chain becomes so much greater than t rtgh of sproc et
teeth that the chain will mount and Jump over the teeth,

Charnls< which are worn to this, extent must be replaced
Sprocket wheels also need renewr \% from time to time. As
a ruIF It 1S not wise to put a new chain on old and wom

Wheels. —Sprockfet wheels for Irght dut % are usually made
of fasA Iron a\nd cast from metal patterns : but on seveedut
chill eta wheels give ar tter service_ and are more
economrca In the end, rns eof ehrgher frrstcs Cast-
Ci]ee wheels are also used]ao a limit ent for the heavier

arn% de In halves (s gﬁlrt whee g bolted together,
are often zPeerre for eIevator dconve [ main shatts, in
order ofcr tate overhauls an renewals.

aching-cut chal ore expensive than cast
WheMS ande have 10 Qe made o% sor[n meéalIO But smaﬁ chaalrn
wheels in forged s % can be hardened after cu %ng, %d
make a very good job.  Cut wheels are only feasible” when
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rergH:reltdl In good quantities, the cost being otherwise often
P C arn Attachments,—The_subject of at atachments IS a
very brg and Important one in conpexion With conve%/
charns £ eas to ?ast special bracketed att]ac ment NNk
of amos an}q Ired form on a Ewart charn US facrlratrn%
he |xrn b either bolts or rivets o sIats or buckets o
ot er forms of carrlers, great varret% of at achm nt Inks
%e been design e]d and standardised aY links ernq
tainable wit same facility as plain in sfrom Severa
manufacturers stocks.
Some of the more common attachments are shown in
Fig. 37. For convenience and conciseness of reference it has

Fig. 37.—Ewart Chain and Attachments.

heen found necessar ochrrs ve hkr flrnka
title o retderenc co¥rs trnj;P ero h uc%

a frgure Instead of a desciptive naBn
These references arf stan gd r? g he C nve or
industry and are well understoo by all &ngineers ma |ng or
usrn]gacorr]rve orgw examples, the K1 link is a bucket or a sIa
at achmer?t havrng onepbolth Ie on each srde o the centre-

line, while K2 has two such 0 link 1s a sjde
attachment and ?s Mmade both rrr%ﬁtt rfoublfeefstpgn]g ¥ eI/atlgr?mk

1S sur tahle for carr mg buckets
garn h 1S 2 scra er at mentf r conve %rs
of th pus glate or scraggr e an (s rn may
ieltel, e S g g
frnﬁl IS made rig t and - left haﬁrded r)rorec |nrf lug being
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u itable for boItrn%| 0 the end of a slat in a double-strand
ﬁat conve?/ oubfstrand conveyors ah elevators must
helf chains carefu ?/ matce efore neing put to
WOrK to Jrrevent needless ack(rr rsses erno set up. This
matter machrH%m ltiple-strand, ¢ (}/eyo chains 1s so
Important that It should never be negi ecte
As a rule, an elevator chain will contain three or more
lain links to one at achment Irnk but In a slat conveyor
he attachments are usuall ny cont muous here berng Parn
Inks at all. A Ewart ¢hain made up en ueIx of s{;) al ata
ments mroht cost twice as much as plam chain ;
course, at ac ments_vary a good (leal |n cos accor |n to
thelr c?] gexw The ®extra_cost IS not mere a matter o
?muc extr erg tofmaerral as compared with esrmb
Pnarn chain : use attachment |inks are more difficul
ould and fit han plain links, ang therefore more expensrve
to produce from the labour Pornt of VIew.
eheaberron harho eEwart Wpe IS commonl made
In pitches var |n9 rom. f inch 1q 6 Incres The i rr? é atterns
ﬁre much used eere machrner%/ while the medium and
eavr( SIzes are emport]/e arr_re c?nveyors and elevators
H rq eqrarn and other rg aterials, as well as IF su%ar
evators ﬂf small Capaity, Bt Pr Iargereevat IS
grnc InS are muc better as also for analing ashes, cement
nd_other cuttrn% materials.

There 1S a per exrng\/varrety of srzes of Ewart chains to
choose from, but able |vesaheIP ul seIectron of vvere
common chains for qul ahe renewas of hese

chains may be obtaine rom stock wrt elay : also a
?ood rangbl of wheeI P terns 1S avarIab (hrs yberng an
mpor tan{ practical gorn ) )

In this' short list the cost] atio frgures indicate the
relative costs of the chaw st the Cof a char
!)s given asa ut one-fifth of t ebrea rng oad as termrne

ensre c ain-test Anﬁ mc Ing. the work rn? tension

IS not wise to exceed half the test oad In order to ensure

reas nable durabilit rnworkrnP the hrﬁrher the rate of rotatron

the sp rocket wheels the ower S ouId (e he work mg
ensron In conv >yor work the chain shoul

Su
(e)rrth(e) ecgn tinuously” or at short intervals by eit her ﬁp gders
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Table V—Short List of Ewart Conveyor Chains

Ref. Cost Average Weight Some Common
Neo. Raolso PIIC?]g Width. 10,E LoaJ Attachments.
Inches Inches Pounds Pounds
51 |chgs Inches Poyngs Pounds AL G5 ). e
4 1- 1-38 14 1-2 488 Al, C3, D3, K]
48 114 2-03 1-6 6-0 o4 Al, C3, G3, KI
5 150 2-32 1- 11- 600 Al C3 D3, G20, Kl
63  2-14 3 2?1 17-% 1,000 AI, C3 G3, K?
Mmoo 280 2-38 2-1 29 1200 C3, G20, KI, FI
7 2- -7 2-8 20 1200 A8, D3 G20, K2 M3
83 388 %6% 34 3 1:500 : Fl ’G20,| K|,’ M3
4 343 404 4-4 42 1,600 Eg, G20, K1, K2
100 343 §-04 4-3 %4 2000 A8, g% DI, K2
101 -14 - 3-7 2 2500 F2, 0, KI. K2
BB 8 A

7<_o
=
(6]

2. The Vale Blflex Chaln IS a 3| mple modn‘lcatlon of a
art chain, ada tlng It o articulate In two panes at righ
ﬂg ? to one a This mgenlous form™ of chain eIt
a mos he lexibilit ofaro t ena Iesaconveyor
be led round cornerso huildings and ver oorwaP/
%Inﬂ many of those t roublesome? tacles which o
ma the la out ofaconve or S0 |ﬁ|c¥] oarranﬂe Instead
of removing obstructions to the straight-line path of a con-
veyor, it now hecomes possible to takethe track round Or Qver
such mconvenlent obs% cles.
The_ application of thi %halnlto a monorajl conveyor |§
shown in Fig. 38, where hiflex Imks at mtervals areu Ilse
|n combination with Plaln Ewart links of 3-|nch Ip‘
aon% %Jolst an endless séredam of two-roller trolleys, fom
wh |c oads are surs] pende | b f
biflex chain 1s als icable to conveyors 0
the sIat %ehatwnlrg a?gom})rflncﬂme? 8ur round
corners. - One such T at CONVEYOr 0 110 feet centres
was made for handling |ns of biscuits. This has 10-inch

1 Refer to British Patent, No. 342,820, of February 1931.
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shaped. tfeech slats, bolted to the Gl atachmens of No. 1?
Vale biflex chain of 4 £|nc rPCh ana u orted Xsml
fI anged travelling rollers, running Insice gm)t steel channels

Fig. 38.—Trolley and Vale Biflex Chain.

and corner anr%les The full t |(§15 of bi dﬁC its rav%l at a speed
of g feet per |nute mad? elvere own a short 14-inch
roIIer runway on oa lling table.

Pintle Chajn. —ThIS neat and simple type of pin
chain, non- detachable Is shown in Fig. 39. 1t Is also Known

Fig. 39.—Pintle Chain and Attachments.

ey’s riveted chain.  The links are made of malleable iro
R/e cuIV heade rl|ns of%r% steel ﬁe endsn])eln rleveteg

BYnesr o %siPaﬁJan?P& ey i ol
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hroughou !) bri hhsteel pins and cotter pins, so as to he
eas F}/ detachable anywhere

intle_chains are both strong and relatlvel light.  The
Jlom em%closed are most ustproof, resufting |n on?er
ife of the chan. _Though nof made In heavgsues his form
aHaholrsC%fn{/necrl%asmg application, both for transmitting power

Several glntle chams will work freeIX on Ewart chain
wheels of lik t

hhls I s { he No, 133 Le chain (lell Work

the same e No, 33 Ewartcaln an h
str n er (J\tatura 3/ It also costs much more, Celrtal pu
tec cal Ea relg rding six useful sizes of pintle chain”are
glven |n a

Table VI—Short List of Pintle Conveyor Chains

Some Common

Ref. Cost Average wiqe eIt
%g Width. 19 LoaJ Attachments.

No. Ratio. Pitc t
Inches Inches ds P

B L. b s P T?S ouges A 0 K K
Be 1y 18 1§ B3 AL KL WL D
M 15 1B 23 B 2000 Al 3 D3 KI
oMM 2 p LD ALELFL G2 K
N SO T s AT
B 1 93 2% % T80 AS c3KI K40 M3

g440 1At oot ‘hni”ﬂsﬁlé]e'so Sr%‘; Ll .t%nShSnt "

onnecting p f0 carbon steel. Ins are fitf
%j\ymto h% ?ldebars, but not riveted Qver nd are ad%y
rehewable, The

tf r|n area of metal I contact with the
p|n |s made spema e to |ncrease he durability.
Chains o

?1/ éae arehno made In ver sma Sizes,
the shortest p| h eing ltlnc es and the Iongs 2 Inchgs.
T eg are Int en ed to Work on Whee|s made for Ewart chains

orresponding numpers, - suitab trenng e us
No 067 rayceim will work on \yheels' rade 0. 0/
Ewart chain ;" whilst No, 503 Gray chain of3|nch p| ch will
work on iP fckeé Wheels made ?r No. 103 Ewart chain ;
though a little adjustment is usually necessary. Thus It is
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easu to reglace an exist mg Ewart chain with a stronger type;
eat practical convenience.

Gray. chains are much stron er than Ewa Jt ChaIHS aR
the pin“is more protected %ams rrosion an g
tailbar of the Ewart chain. - Although more expensive t han he

(0
e G20

L

)

Fig. d0—Gray Pin Chain and Attachments.

Iatter the Gray. chain s still economical in first cost: and it
has a wi eaP |cat|?n In (g)a]cka e conveyors, also for elevators
and conveuo nana mgc suPar

shows how a ma eab |r0n eIevator bucket IS
%ecured two strands of No. 330 Gray chain of 6-inch pitch
y means of swivel attachments andbolts. This mote of

Fig. 41.—Swivel Attachment of Chain to Bucket.

carrymg a bucket gives the necessar flexibility between he
two strands of chaifi and avoi saII F kmgsres es even when
the two ¢ ams are not ;t)roper y matcheg. 1Jeast it was
cust marﬁ omuseues a0 ype attachment mstead of AS2 type
|ves much tﬁchmcal information regardmgf
mne common 3| es of chains, Including aW|de range 0
link attachments.  See aIs PateX facing page 97
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Table VII—Short List of Gray Conveyor Chains

Ref. Cost . Weight Some Common
No. Rato, Fitch. Width, of Loacf Attachments.

Igggzes In3c_I}es POLJS%ds P

d

o7 1 8%80 Fl, G20, Kl K2
58 1 263 33 40 3000 Al }gzl S%OGZO KI,
579 08 - - 32 A20, AD20, 3. D33,

523 33 3000 bEP 5002
B oH ok g ko aabtt
2914 14 4 4-3 91 5500 82’5, M3
D -5 93 43 64 9D D30, K1, M3
588 -1 o04 50 88 5588 Aggo, C3, K2, M3
30 1 63 > 1 8000  AS20, G20, K?

%ar carrier_Pin Chaln%—A modified form of Gray
chaln with continuous Etal pe attachments Is much used for
the short inclined intermedi #e carriers connecting a series of
cane- crushe{s In cane? ﬂar actorles abroad. These carner
have mliltIR e strands of chain riveted to over aprmg corru%a
aH g ?ed steg| sla% ém?lcated In |Ig f
chaind are always rlven y double or twin sp ocket Whee
8s seen In sectidn &Flg 3), thet eehengaglnﬂ with the lon
outside bosses ?f he chains. The bits of Care have then
bett rchanceo tln awa freeyaong with t hejume and
muc rg th chain 8lece of bre 1S preven ﬁd
, 9ar arfier chains are made ejther of a special m?l eable
ron 0 ? cast stam ess steel, fitte W|th staln ess Stee Rms
ut the. rlsaver}/ exBenswe maJerla The wear 0 tBe
osses |s partly due o abrasion and par Iy to corrosion by
egetable acidS present In_sugar che Ewmal ” Is one
aflety of corr 5|0n resmtmg malleable iron, which also
posse 5eS ﬂoo pn P/slca proIﬁJ |es VIZ., ?surface hardness of
59 Brinell, an u |mate ensile stress of 27 tons Rer square
|nc a |e stress of 175 tons per square inch, and an
eonga\lono 11-5 per cent.
two sizes of sugar-carrier chain need be mentioned
here. estrongest sizé made is No. 901 E43 of 3-15-inch
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Fig. 42— Sugar (?rner Chain on Fl% 43— Carner
Corrlgated Slats. a|n on Twin
Wheels.

pitch, having a test load of 6000 (ﬁ)ounds This chain (Fig. 42
above) |5 always made with bushe in-holes, and has T-headed
steel pins flnch dlame er e most comm n size used
Pooe}N ever OI(?O ounds rcﬁncrq (pFl 44) avm% uIarI
mage eﬂ%erpaln or W|m p|n oIesg iy

N°5174 N°5274
Fig. 44.—Ley’s Bushed and Roller Carrier Chains.



62 CONVEYING MACHINERY

6.  The Ley Bushed Chaln—OfaII the chalns for hucket
eIevaors hat W%e ever desngne this t yP g 45) has
Pro ably been t e most SUC %sfu S ﬂSI rable
mprovément onth ray pin chain, more especially for an
eIe ator handllna ard gritty materials |Ik? san an? cement;

LIS us? %an enormous extent for coal elevators in
rsan e where
B/ shed chain was designed and patented man%/
C(e)%rsea X n¥ Ira ol Fsrart%t atung3 6L|rst the rleonneeer )
har en/ed steeE] buehyheld fln?ﬁy at the ends and exposeg

G20 KO Kl K2 M3

Fig. 45.—Ley Bushed Chain and Attachments.

mlddle part, b prevented from rot tHg TPIS busg

ers wear |nterna due to c?ntact with“the hardene
see in under ress eand angular motion. But| t s, also
sub&e t to external wear due to°the abrasion of the dnvmq

[ C"Fg "0 R e vt'é%'r” on e us ”‘ts Wethedly

the 1gre ter, " The plns are of steel, casehardene
Whenhggt?ﬂ \enyorC algngu?he ecarren \%/afep ?ec o ken/ Inew ones
WOd |meyh|s ?eature adds reat? % I‘% rne crnal

hen new Ins and HS es a}r]e |tted to an od chain,
onqlnal pitch 15 restored and echaln akes on a new Iease
fife. But this recon |t|0n|ng of the chain mu % g
deIayed t0o Iong otherwise thé entire chain will e ruine
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?Tﬁ)alall¥ severe duty J)ms and t R ushes are often
ade manqanese steel onacount of the abrasion- reswtmg
{/)v perties of this material. A chain is, In fact, obtajnable
hich the whole_link 15 made of cast man nese steel, bushes
bein omltted But this steel i |sa o re Wlthoutwarnmg
selection of nine. Important du %halns a5 heen
e, Whose characteristics are arram{;e In Taple
|g 45 depicts several attachments.  See also PIateX

and hoth new chain gnd new wheels will ba)re uired. For

Table VIII—Short List of Ley Bushed Chains

Ref. Cost : Weight ~ Tes Some Common
No. Piteh.  of TR L'

Ratio. 0ad. Attachments.
Inches  Pounds Pounds

603 1 3 14 4000 AS20, G20, KI, K2
824 (-81 4 50 3500 G20, K2
604  1-25 4-03 100 5500 C3, K2, G20
600  1-125 8-04 104 6,000 8% G20, K2, Claw
6140  2-06 180 8, _ K2, Claw
1140 312 6-06 310 14,888 AS20, K22, Claw
612 1125 1204 981 3088 K2 K2D
1200 157 12-02 1451 500 K2, K2D
1200 225 12-04 2101 14000 K2, K2D

Lincluding K2 attachment.
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It will be seen that the Irq test tern of L% bushe
chain Js of4|nc pitch, whrls the eavres rroat usual
made 1S of 2m%h pitch. The most commo Eern 1S th
cham o 6mch pitch whrch has ha a ona VO ue
or carr¥r buckets from' 12 fo 15 Inches (h%v lar er
Puckets he'No, 6140 K2 1s often adopted as shown In Fig.
our f-nch fixing bolts being yise
The actyal manufacture of maIIeabIe iron convey?r charns
Involves a large number of technjcal processes, ectrvei
occuP Ing a considerable time.  Indeed, chains ma] es ecra
00 er require a period of t least two mont %r
complete manufacture, even though the quantity may

Fig. 47— MaIIeabIe Ir]%rlrnBucket Bolted to

ﬂurte small. Hence it i§ necessary to carry large stocks of
nks o eha le or ers o to he execut Uick|

Wheels for eg m —In sd)r cket’ wheels six rJ Fhe
least number of i shoul ever he Fsed and that
numger IS unde5|rab rvrr]%r an, uRe% (irfuct atrrlg
Bp the %harn he on ert eR e slower
e the speed or smooth running.  The minimum num er of
%eeth desirable I hrvelve This means a ?rameter of 24 Inches
or a ob-Inch pitc hﬁ When wheels of small dr1ame er
are essential, ‘the Prtc should be short: whereas g
wheels are necessay a relativel LP/ ong Prtch must be chos
moreh ﬁ? an excessive numn ro

Alt or eLevatorcarns o"l -InC thchr IS quite
fommon Hsew%eshavrn onysrx teet et for t ?

g itch chains the motiort 1§ ‘always very sow rarely

excieding 80 feet per minute. If run 4t a higher speed the
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Band Conveyors at a Parcels Sorting Office.

Cloth Elevator in a Manchester Warehouse.

N #®ld
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Discharge Grids of Tea Ciiest Elevator.

Finger-tray Elevator for Chests of Tea.
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wear and tear, also the noise produced are excesswe
sych a?ase It is bﬁtter for the s eo abllo% t0 use a
whee| of seven teet Whllst a really first-class job demands
wheels of ten teeth, or 39 inches dlame ter, whenever the
conditions are Severe.
The one practical ob&ec lon to wheels, of large dlameter
In elevators IS t he con3| erable |ncrease in flrst cost
their use entarls. It 1 not umw %er of the cost %f
wheel [tself, but he fact ? verytning ese must
BroPortlon Thus ablgw eel means a he V|er t0 satand
a Ings, agreater ratio’ of earrduc tion between the motor
ﬁn the top “shaft, andala gereevator casing, WhICh means

|g er c0S and m res ace occu
What diameter of WheeI IS

Hence | |sa oInt t os
of maximum flna e %IGHC% |nto account oth th
heel ai with

reater first cost of a o
and the mcreased ear and e [o the atter GeneraII
sea |n%aphe smaller Whee would be pre erre for a cheaz

Pe mga(oraryjo Wt]ereasa eel of El’%atlamﬂf

3 In‘a first-class Permanent 0 WOu
¢ eX ecte to'run for years without giving trotble or showing
undug, wear,

I
Iffor an reason as roc etwheel of fair size i |s inadmissible
the case aP evaor Tnl IS often het t]er 0 omit t eeh
alto ether and tano ain roller or rati lon wheel to poth t (i
Hnd the hottom shaft; Pus re}unﬁ H he r,ctlon]a
? ween the “chain and traction whee It
oade uc kets. The result WI he a 3moother running and
qule ter elevator for g given bucket spee
In or |nar chaim wheels 1t 1S usual to allow a Iarrd
ahmount of cledrance hetween Ahe link and two a acen teet
i IS clearance beln? provided to ensure that tre links may
en th en a reasonab e amount In wear wi hout he Ch%ln ridin
o] 1teet and also In order ?|I hten the wheel.
But |n ecase 0ras eda s rocket wheel where the motlon
may be reversed from to time ( F In a swm%
eIevator It 15 usual to make Ifs teeth with Tiftle or no bac |as
S0t at he%/ become much thicker than ord|n ry eﬁ
Freg ue S rock%t whees are wante alves, the

mittﬁ't?” e belng bhed Togetrer Bt 1,
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? ?rtWhOIe Whr%eclh |Tgaen adev%rr]xegern()f gsrsPr!nt a/\r/rheerlernsovre]rerl
wrthﬁ Jrs V\h g he shalr2 NauraIlD he first cost of a
sprtwhe IS rela ve\x q

vy chain heeésub(rec ted to exceptronfrll severe
duty w rking in grit and dirt, cast mang anese teel often can
e “used to advant age, berng %eéptlrona uratfe und er
abrasrve wear. aneﬁe ste e\re not }/h ng
rrst cost however also take a long time fo make
this lon e(ﬂrf In eve% ?]sometrm s fatal to herr
ption. e rn) achining a maﬂganese steel
wee can be got over castrngasoft on busnin the boss,
which bush can be easily bored out and keywayed. Such

Fig. 48.—Head Wheel and Chain for Heavy Elevator.

ecial wheels are used the greatest advantage wrth heavy
g/bcrshed charns Itted wrhman%anese steel grns and ljners.
teel wheel for a heavy continuolis bucket elevator Is shown

F 8
g The Dodge Cable Chain.—This form of charn was
hro ucfht 8 many Vears ag y. James M. Dodg IS-
tin q sh merrc nconve r-en rneer andaforme pres ent
of The Link-Belt Ep |nee Ing C e links are similar
hose of a crane ch rn hut ?] lon er prr tch, bein ma e of
wrought iron an w(e % e ends. The special feafure of
this Chain. 1s etacha le malleable _iron” hearing-blocks
g Ig. 49r) rn er ween the links in_order to ‘Increase
he bea %su ace and the durability. On these are con
venrent cast at rntervals surtable attac mensfor the reception
scrag rs and other types of carrier.
Dodge cabe chain has great flexibility and will

——w
:5'><.D—cs

—5
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stand rough treatment and ne Ieft better than_an ?the_r
}]ype of conveyor ghaln. _ThoquW ess used than former dy It
as heen employed extensively for scraper conveyors handling

Fig. 49.—Dodge Cable Chain and Scraper.

OIACRAM |

OIACRAM 5

Fig. 50.—Possible Paths of Cable Chain
Conveyor,

coal, for uniyersal ?Iat co‘gvey?rs, for overhiad onorail
onveyars and even for bucket | evatorf]. The line diagrams
Fig. "50) indicate various possinle Pat s.of & Dodge “caole
hdin conveyor, the return strand of chain being run either
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above or below the carryrn? strand. Berngabrflex chain the

i neorﬁnfrﬁa%hr TR iy o

obs,. although it has been made from bars as ljght as |nc
|n drameter ut here are onI hree srzes hat have been
Ch used, viz. rﬁ"c hf Inch of8rn&hes

mu

itch and f-inch oP 12 mc es Itch :  the umos wor
Poa S ? r which these charni arg surtaﬁle being ?8
ounds respec |veré For the sake of durabr Ity

ﬁrc Vi ﬁgr?eﬁ 1 represents a S aII
Ig erbevfe gl Inch sllat coFrJrveyor for ta gz
multiple bends ; and utilising 1170 fee

|t |s wrse ?‘ke;i
ematkah

Bart oFa rema
oxes of S0ap roun

Fig. 51.—Dodge Chain Wheel with
. Renevgable Teeth.

of frnch Dod1ge cable chain, fitted wrth special side grip
attachme f conveyo[) rugs at 50 feet per mrite and
1S reversi Irection, Des| es oha nglrrnsg ItS eve more
than once, It waf erece oaowor s of
Co- orieratrve Who ?Fale ocret Ltd Fster in
year 1914, and_is still in daily use. Groove defectrn wheels
o |dIers are fitted at a the numerous corners. Anothier view
of th |s unique con or |saso grveno posrte gagC ?
The sproc eA eels or rrvrn ? abe chains
usually have fixe eehoast Integral with he im ; utwheels
with renewabl eeth are also avarIabIe afrndrcate In Fig, 5
sucn Whe s are rather complicated an expe fsrve but have
prove a vantageous when he conditions o workrn are

excep ere.  Of course it |s much che
materra? ana/ Ia%our to renew the teeth h gpsconnect an
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old wheel and rePIace it with a new one. Indeed it js often

no small matter to get a wheel off a shaft hat as been at

Work some years ; as conveying plant 1s a tto he Ig

{(naggerssrtalue and drrty situations, Tendering overnaulin rffrcul
y The Ewart Ro Jer Chain.1=This form of Ern chain

E 522 IS extensively use rnfactorres eﬁbroad fo[]wrd? 9

ane cafriers (or con uctors ha¥rn ats W 0se function

It 1s to feed Qreat quant ne In a continuous stre m

Into t e.ponderous crus rn mills which s %ueeze out, t

sweet juice contained In t e cane. In such

arriers at Ieas

twq strands of ch in are rup in paraIIeI and frequently three
or fohr strands fnese Ree n\% ﬁreo matc rn
(? ﬁr roller chains Wit coped ses are ﬁlso
utilised in the carriers for removin e crushed cane (then
known as bagasse or megasse aft [ all the Juice has been
ex race by & series of cru%ers from the mill house to the
boiler ouge W ere urnt for generating the seam
consume the mill en Ines,
f conveyor chain is weII ada ted, 100, for
ose rn as boHe continuous annealing lenrs and in other
urnace ‘work where the temperature dogs not exceed a aull

~1lIn America this chain was formeray tgled the Howe chain, havrn been
invented by the Iate Glen Howe when assoCiated with the Link-Belt C
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red h at When used for slai conveyors it is not nfcessar
a ema SHP orting wgee ecalse thle chain rollers a
of alr| meter.and travel on angle runwa gmdes
thus farmln a_convenient meani of supporting t e hain.
The ro lers re made with am Ie cearance to avoid all chance
of hind mg >§ IVes a aW IC VIe
The smc |ve etureo hIS eablecam IS t he rigid
connexm of the two_sidebars ey %sco\ﬁ boss or
barrel, thus giving a full hearing bétween the wor mg g
and a’t he same Ime facilitating assembly, The partS are a

forc fit. a drift being pressed through “the hole to recerve
headed stee plbn 4P .

Fig. 53.—Ewart Roller Chain Attachments.

Fig, 53 Is an as%embly drawmg showmg various attach-
ments for Ng. 906 chain, and Tab[g [X givés a few technical
particulars of four selected roller chains.

Table IX—Short List of Ewart Roller Chains

Ref.  Costl pien  Pin Weight I_Testf Some Common

No. Ratio Diam. of 1I0°Ft. Load. Attachments.
Inches Inches Pounds Pounds

904 1-16 402 T 74 4000 A2, AS2, K

906 1 6-06 f 86 6.000 A2 ASZ K II

9060 1-22  6-05 103 8000  A2L K10, KII

dog3 16 o8 Y 1@ o0 KN

Mlscellaneou Chains.—At this point t he merestm
%houp of ¢hains s own In Fig. 54 ma¥ e pro |tabé( Fudle

he rawm% neat % compares a few orms of SR lal chains
which were Deing made as long ago as 1904 by the Link-Belt

1 Comparing the most usual K attachments.
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Engineering Co., of Philadelphia. They are not all obsolete
even to-day.

A is a.cane carrier chain, made of wrought iron and accurately
pitched.

B is fl link an1q slpindle chain, used for continuous bucket
elevators of large capacity.

Miscellaneous Chains

_vp W
( QD(O 0
— I
—OEIJ'—*’1
e 0 « 9
__’Bm——*

Fig. 54—Group of Link-Belt Early Chains.

C is a steel one-and-two-bar, chain, the ends of the centre
links being thickened to increase the pin-bearing surface
and wheel tooth contact width.

D is a fwo-and-two-strap link chain with rollers for long
carriers.

E isrgntg\r/é)-and-two-strap link chain with spacers instead of

F s a simple and strong steel chain of the block type.
G is a steel link roller chain with steel Pln and bush.

Pl is a wide steel link chain with steel pin and bush but no
roller for elevators.
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The Stebel Bush Roller Chain.—This t Ee Was origin-
aIIP/brouqhtout out 1880 by Hans Renold 1 as d short pitch
drive chaln. Much more recéntl |t was adapted to conveyor
work by Iengthenm? the wC and by adding attachments {0
ales. Ilght varlatl ns It 1S now In

the sigebars. or
genera use for both medium and heav ? be success-
ul stleel roller chains should be kep reasonaby clean and
well ubrlcated

uite exceﬁ)tlonally heav% dut?/ this t Y e, of chain |s
well ada ted, as there |sno t %nlca dlfflcuﬁ in makin
of any required size and strength. For example, In a b4-i c

r-"K- -U

Fig. 55.—Steel Roller Chain for Giant Elevator.
coptinuous Ibuct<et Ihmestone elevator. of 63 feet centres, a

air of steel roller chains ot 3-inch pitch, running at 50 feet
OIerm|tnute were uUhseH (see Fig. 55) IDhe pms%elngg T Inches
lameter

~n hIS case the to J)wheels were 72 inches dlame er with
le teetn, keyed on to g 9-inch top shaft runnln(% gller
earln% OT course, hIS elevator was (iune special and no
stan dard chaln was avallable o an Individyal chain had to
emg1 and madg to sult the particular job, contraryt
the usual practice and only seldom’ necessary. As there” are

1Thou9qT ?rf Swiss ori |n Hans Renold achjeved Eqre?t SUCCESS |
Mancheste a centurY ?s the most prominent English maker o
steel chains for the transmission of power.
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both | | ner and outer links the unit length of such a chain is
fwice t egoch or |n centres

Stee nveyor ch alns standard deslgn are now ava|I
? WI e range of glc es an stren%teh il e%lng a varie %

ndard tachmen Inteqral ma é i ar(s y d’eﬁé

attac me owever, are either we
to t he snp ﬂaars or are fixed by olts throug nhoﬁovv pins. .

Hollow pin chains are maelnbea Ing stren hsr |
from 6000pt 36,000 pounds and En t eg case 8% so?gg n(n1
chains from 00001? 0 pounds. Ti]es0| g 3/|pecajp
are mtende [fnmany for " steeply. inclingd ? S

those of the hollow pin‘type are specially suitable for CONVEYOrs.

b a -

Fig. 56.—Heavy Duty Renold Roller Chain.

The latter is the lightest type of conveyor chain for a given
rengh an(f prowd%s an eg% means o%arrylng roun(? Cr0Ss-

hars rm of pivoted conne |on
?us rateg %eav uty Renold roller chain

Fi
%ches p| h with K2 afta hmens for a sur%ar cane con-
ve or chain rol ers are |nc %s eter and. It
(90 pounds er | e fakln load elng
0 ounds Instead of reaq yremovab Ins beln?
ejm t RInS ?r rivets are simply forced. into the sidebars
and the ends sfi th riveted over.” The pins are anIed up

for grease- rication.

? %Jomli)lna tion Chain.—This_chain has maIIeabIe iron
centre |inks aIternalng with flat steel sidebars, connected (?g/
removable steel joint“pins.  The pins have flattened en
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se?urel held i rn flat-sided holes | rn he srdebars and fitted wr th
split cotters, In order that all J ﬁrde érrs magr t?]e allke,
with a round hole at one end an éls hole at t eother
d consecutrve pIns er]re rnéere Bpo?]rte sr(des of
carn herwrs SI ebar would g

B e avr roun es an1d e other srde al shaP
oes Cear the unit Iengho his charn IS twice the pitch

Ins
T?rg wide centre links are convenient for carrying all

Fig. 57.—Trolley and Flexible Combination Chain.

sorts of attac (f whrlst herr combrnatron with simple
strargeht steel sidebars ma es a Ch aé) and strong complete
conv orcarn muc used for overhead monorar CONVEYOrs.
or exampe F]hrs %/ e finds favour with_the Ford Motor
Jn an gnet conveyors at their Dagenham factory

In ord r to make this chain flexible e ough for monorail
conve 0rs havin rather shar J) be[r S, and Ips,. It |s necessar
o rn duce at_[ntervals uni e[ %orn%s or swrv IS, as show

ThiS 1. a popular combination chain” marke
C188 of 261 Inch pitch; “the pin diameter being \ inch,
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the steel sidebars I£ inches by { inch and he overall width
2f In chels whilst the workm¥ Io{ad 1 agout 0 pounds.

Th dhanger shown Ts designed to suit @ minimum
track radlus of 6 Teet and a maximum slope of 45 de grees at
atr oIIey spacmg of 12 chain Bltches or anout 3L mche

11, raag ombingtion Chain.—This v%ry open
type Is adapted” for wide drag-link conveyors, In whic

Fig. 58.—Drag-link Combination Chain.

chain is always buried beneath a mass of small material severfil
tlme? the depth of the chaln itself, a full load being normally
equal In deph of mé] eria) to the ‘overall width of the_ chair
The speed s Renera y a out 40 feet per minute. Fig. 58
shows such a ¢ aln (No. 837) of 8-inch pifch, as used in
inch. trough. The ‘riveted pin |s 11 ch diameter and the
maX|mum Worklngl oad 7000 pounds,
De Brouwer Chal —ThIS tﬁpewas rlglnallybrought
tby C?Beﬂlan qas englneerw 0se hame It It has
been Used in the retort houses of gasworks for handling hot
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oke more extensrvely than any other t yﬁ e of conveyor chain.
j %ooaggcesggug eerggjlo eowehe asloens conve orsoslarg
an 60| WI?[ he notrc ha h%sse% ? th rTern 1 are
ma e ong enou e encrrce the wide m Inks
tﬁeg th er wrh rr e But the [atter do noJ take

same_ way Ins do In an ordinary

mcarn hewerbe hb d on the slid
E)hoes of e contre ks~ o e boses and o e sliding

Fig. 59.—De Brouwer Coke Conveyor Chain.

| CROSS BAR

Fig. 60.—Cross-section of De Brouwer Conveyor.

The De Brouwer chain is common\kll built urp of steeI
forgrn s with each crosspar Int 9ral ith a pal (?fmr
rns % times. t ewefrrng Pars are ﬁe hardened
Improve t %urabrlrty Alternatively maIea ﬁrron casrngs
Fre used, wit % eel rossbars riveteq to e attachment
nks a& intervals of 30 inches. Thus chain erent OVer-
ahl\/\i can Re conveniently urL 8 V ?rnﬁpy var ma
ength of the crosshars. rr%na Bro We
chain he Ia er were merely t hrn round ars 1 riveted into
1See Zimmer’s “ Mechanical Handling,” vol. 1, p. 154.
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the middle links, and could therefore hardly be styled

scrapers.
In an actual hot-coke conveyor the chain is run until it

almost (? gre es, last rnq aﬁout err?ateen months ri

severe dut chain wheels have hard iron  adjustab

teeJ }per |tmg the pitch to be increased as the cham wears
and_elongates.

The Conveyor rou%h IS of substantial constro Eron and 1 rs

fi ted with a fenewable cast-iron bottom gate ully an Inch

The chain_ 1S buried beneath a mass of red-hot coke,

whrch falls up?n it %t Intervals, ro the retorts as t he chain

sljaes sIowaaon trough in front of the retorf(benches

Meanwhi ?water rs erneg ayed on fo e( hot coke from a
number of jets.  Thus thé conditions of working are extremely

Severe.
% Other Drﬁg link C
drag-link conve ors have game a position, 0f considerable
Imp ort nce rL e convea/ sgface WIL not ermrt oJ
more % rief mention. of some of th cars ow fitte
them. These assume qurteav%(ret o orm? % ass
Jrey are reIatrver wide, (o en.an (a ow: sr Ing elt er m
rou s or m close casmgs and completely buried
nea of ? They are marierther from flat steel bars or
from rog orgrn s of from malleanle-iron castrrg]g
rdl X wart charn has also been used with success
in rag link__conveyors. of small size. But a modified form
of Ewart chain witn a divided head has heen desreg ned speciall
d%rag[ra IIem chains (Fig. 61). This form is néat and easil
very old and chea form of drag-link chain is the so-
oaIIed Y ?< oha d ¢

) which haS been much usedf
coal conve 0rs 0 moo%rate ca acrt The hent steel flats
are co nected b% ﬂr earin

ected 0delr/eed Ior\r/e sII fgvhose bearmﬂalarea 1S
f]o) (]{F -inch pdtc Wrth fgmoh rrgres havenr)een marq Pdpr
andling sawaust and refuse in sawmrls

The malleable 1ron “ Diamond ™ carn gFrrg 63) ha]
had an enormous VOﬂue for some hrrt dyear the ‘coal-
face conve ors of o nge e Is seen in the

leries. |gfgr
Cross-Sectl Several varratrons s ¢hain have been
1SeeZ|mmers Mechanical Handling,” vol. i, p. 154,

ains.—Though of recen years
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T T -

m
vl 1 -
0) 0) (FH\. 404
Fig. 62.—U-link Steel Conveyor Fig. 63.—Diamond Coal Con-

Chain. veyor Chain, Old Type.



Fig. 64— Diamond Coal Conveyor Chain, New Type.

Fig. 65.—Crossbar Type of Redler Conveyor Chain.
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de3|gned for the same duty, but the old pattern is still in some

W%en fitting these links to 8ether It is neces?] naccount
of the Ia%erals ug ?r short hosses, to sPrln e"sidebars |n
P |t|on means of a small crowbar eore conn cting U

uare h?aded holts &and nuts.  Fig. owsa ore
mo er design 0 |am nd " coal conve or chaln In which
the beanngnsur face IS inc easeﬂ
com orm of t eRe Ierc ain |s shown | |n Flg ?5
This is t ecrossbar ype with d |gg|ng o r%;e as ad aFF or
horlz%nta conveyors tls mad % gtas possible no
EInS Ing useéi Another m wit ;f n’g |saa;ited or
atreeeFrJTl]% d|encl|ne CONVeyors, several otfier special forms



Plate VII

Portable Elevator Loading a Lorry.
[Toface page so.



Plate VIII

Driving Terminal of Monorail Chain Conveyor.

Overhead Conveyor at a Bicycle Factory.

Toface page s1]



CHAPTER IX

BULK CONVEYORS HAVING HORIZONTAL OR
SLIGHTLY INCLINED PATH OF MOTION
(CLASS A)

1, Steel Slat or Apron T%ge —In grlnmple this does not
dlffe{)maerlally from the Wood slat Conveyor used f or a%s
ﬁ oxef |(_1 60 shows In Cross- sect|?n aplckmg

orizontal travelling table made foy a colliery. ™ It consists of
a series of narrow Steel plates or slats, from™4 to 6 feet long,

flrrled by two s#rands of chaim having agnsmn aiqgusément
also two airs of chain wheels, majn and back (? rlvmg

gnearlng, ain su ortlng roIIerSW|hshafts and bearings an
enece?sarg orln% rammg this case the horlzontal
steel a r% re carried n¥cast|on stands ?ut all-steel fram-

m&; ore usual. ber framing Was ormerly common
t|s NOW Rractlca yo s? ?

Cast 1ro mater construction. remains in favour
for earm brac ets ?n bearln S but 1t was never much
used” for maln supporting framing In conveyor work.

Iron hoppers hmﬁgver %re verygdurab? Kough relnforced
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concrete hoppers. and su ports are now more in vogue,
espec anyo sonn mater ,s |e
e Stee as a% S|m overa ab%ut 1rJn Inches, be|n
hains :
lug

0
and oi (5 0 ar% S 0r, again, aer a me\;J |%ces
%e used p areoverla esIap zf alg opcean
dellve\rg eI 0|nto disch ar
large Iumps of coal andthe stony rejections are picked

Fig. 67.—V-plough for Steel Slat Conveyor.

this belt by hand as it moves slowg annq at a? eed of
0 feet per minute. The residue Ieft on'the belt passes
he sc eenlng pa]nt for classification into the vanous

com erclal sizes qf coa
W AIS desired to dlschar?e coal from asla t conveyor
?E intermediate pomi ts Instead of at one en %n g—as W en
lin hopperva g 1S arran%ed usn off the coal
-S

hen
ea
at any point aned travelling bloyah for a slat conveyor

fee\f\)/ Ide 1 shown nP Fig. 67 T% dlgcharges coal on bgh
3| es of the conveyor,

n a somewhat similar manner it is possible to discharge

from
ut

thi
abo 4
ntot
mer
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aes and boxes from wood slat conveyors : hu or
a I d boxes f d sl b t f
se the pIougeh IS usuaIIJ a board placed da?ona A
across %con }(/or and made eas %rremov%bleo else |ne
50 af o qurc put rnto 0 era n or thrown ou%e qear

gasure. ourse, a V would Ite
un nrta%e for dlrschar rngrS ag . a[a)ltsgh Ing/ ?Iou?hs are ‘also

app ICa o betcon 3 rnat LP

Tray 0 gpg Endless Tro fg A tray

conveyor IS a ver s rtabe an abIe means 0 rr}/It

coarse matenﬂl F Tom one point to anot er, as%u

but occasionally the 0619 I recelved at several points.

|ts ath of motion can Partlx rizoptal an art |ncI Jt
ust run masrarghtlne \Ban VIew, e ma riot

great carr rn% 8a even when run at e usual Slow
eed of about §0 fee ’ner mrnlute and jt ]r s economical in

Power consumption.  The usua rang e of width 15 from 10

36 inches. As regards lengt ew ra}/ conveyors exceed
500 feet between th centres he t]erm nal shafts: but at
least one c?nve or of 800 feet centres has been made, carrying
150_tons of iron-ore briguettes per hour.

The t[]a%/ conveyor bears S(t e resemblance to a_lobster’s
back wrt tS numerous artrcu ations. It consists ofaserreé
o overl a{n&; %pressed teel trays wrhturne Psrdes bolte
to an endless. chain (having a ensron a gus ment at one
termrnar? r nnrng over a parr of ch a]n wheels k ed on the
main and ac stafts gether with one or two counter-
shafts ana a train o reducing gears at the drrvrng terminal.

A simple steel fr mrr%; Iries a number of supﬂortrn
rollers with thelr shatsadbearrngs Thus the me anls
Bgsgrbrlay conveyor 1s quite simple and as nearly foolproof as

omparison with a steel slat conveyor of the sam
widlh, forgersen, o n(f d

there is Iess sm%ts rl?rnray e of Ifoa UCh? ter &

some of edeta
are much he same rn ? types, apart from the't ra)( These
are n a a%/s made from stee plates, as oc as onaIIy for
specra du lleab |e iron cast rays are ad }t
Itis 0 hrstorrca |ntere o note t hat e rst con
gor Was roug out as g ago as(]}| t% e rr
rancis e,r_/ having een erecte e Ning E
Gasworks ondon for he purpose of carryrng cokeadrstance
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of 400 feet from the retort housﬁ across a vard and a street
?n deIrverrnd It into barges on the River T amgs It ran for
wenty |ve years This convesy ?rove a successful
InnOvation, a( ? ?rfred It |nsaIIat|on that many

other aswor sfo Iowed he ead ?]et at N |ne Ims.

that |n|t|a examg é e chain used was of the Ewart
detachabe Z e. but nowadays wart hains are used onI

or vehrg smal I| ht conve ors. %re S %ce IS limite
as o u%n Wheesocara u1e2 |anc e”s]C apI Cer(:hztlrlgtsrUC
! hh pes et ]

rare to use e chan of Iess 6-inc rﬁ) even  §na
tray c%nveyor and No. 500 Gray chain of that pitch Is
preferahl

Lar?e chain R]rtches mean brg drameter wheels, otherwise
the motion becomes. too rer r] ewea{ is heavy, When
tecondrtrons permit of T inal wheels of af least 24 |nches
lameter, 1t 15 best fo se ect a charn of 1 2|nc pitch,
minimising .the number o r%y %vounte hain for raey
conveYors 15 No. ushed chain, and the heavier
carn has grven excellent” service in” numerous
|mp8rtragraﬁ antseakrn single strand. of hev chain 1S more
urab? r¥ J\)/o strg das ofglr ht charn Yhere 1S seldom
an reaI nee oadgﬁ two stra ds unless t ere urre carryrn
ca a%'ty IS very abnormal w en. one natural ut rses
strands; of a standard chai srmp as a anu acturrng
convenrence Instead o esm,ngd(a ne la] chain.
CONVeyors are ell ‘adapted for carrying lumpy
maJenas like ¢ ﬁl coKe, briquet tes stone, ores, coarse ashes
and clinker, ~ They are Ie?s surfable for movrng ver)y fing
maerral which 1s aﬁ eak hrourirh spaces hetween
the trays in spite of %verapo an Inch or more. Yet tra
C nve ors ar used In chemical fertiliser factories for super-
R E) ate of lime. In vanou? degrees of coarseness For
and |n? this crngrnﬁ material it 13 bad practice o carr he
ret urn ver “rollers bearrnq on the rnsrde of ra
as In |% ecause strcks he roIIers It1s foun he
fuypr ereurn svw their ed earrngon[ane
roI as in Fig, u at frrst S| ht rs cértainly
not % apromrsrn met o as_regards Qurability.
ere ‘are several ways of sUpporting thé trays and a
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corres ondlng rarlatlon in the designs of convey% framln%
to sult these different metr] 00S. Years ago, when't eGas

type of chain Wlh open In s and T-héad pins, was exten-
sively used, fwas customary o run the chain over a Series

Rollers Supporting Return Trays.

of double-flanged cst |r% supporting. rollers ; the wide, flat
%arln AJ ac? chain distriputing t the' Ioad over the
ole ho he roI § } hus av0| ing any rooving action.

mdeYyar? Were aggp pes of than, Wit narrow

onve ors,.a local groovin
of he fan Tged supporting rolier ook gace In coursego? |meg
r

eav “To"ﬁn!;’}SW st ”°Par?. Spwas Dot long uner

rollers
Wereyge%ée/ of h%rd éﬁii B %//vear stil IOootk §Iace on
he sidepars of the chain i

In order to avoid any Wear on the chain other than at the

Fig. 70.—Trays Fitted with Side Rollers. ~ Fig. 7L.—Conveyor with Through
oﬂer é)havats.
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jomts |s best 10 sup ort the trays mFe endentl %
Bam as by rivet (P% ﬁr stamped stee rca a

rackets on”the siae YS carrylng rave ing ro ers
running on angle t racks as In Fig. 70. “This change Tnvolves

lattice steel angle framing instead of either timber or channel
Iron Iongltudlnal eams. ~ In order toe?veld wear of the main

ngles ood plan also to fix steel flats on the trackways
Eygmeans o? gcoun ersun headed bolts, t houqh hIS IS n>c/)t
always done when travelling rollers are fitted. Tndeed, in the
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case of very light and short_ conveyars, |t suffices to skid the
Erays on aP}é]eQracﬁs by prorectrngyskfdder hars boIted to the
omso e rag/sof v

Dest t conveyor for heavr§ duty is that
shownb Frg 1 I cross-section and ba/ 2|n Isometyic
ersbectre nthrs desrn raveIIrn |lers revolye on axles

hrou% %aranc oes rn e sidebars of the chain
sand fixed by brackets rag bottoms.  In the per-

spec lve view the’lum rra eing conveyed is nat shown
distributed over henﬁr)r/) ? ra?{s as In rzractrcer t would

e, hut |t as_heen rawn rclgar ess ove ase?tron Ofi

rays on onveyor% esign eg exce en
Inm rac}e Lays eln madeo presseq stee a]e n&
Inch ace 0 the 'ma 0a

ude 0
and nat%re( 8]|§) he duty gema ded. A sur abie chain 1s Ley’s

An objection to he ordrnan( ype of fixed tray conve}/or
for some Pur}poies (such as { g storage bins) 1s haA h
de IVery o 0ad" IS Teasible at”one point only, and not
tint ermedrate Bornts To overcome this drawback varrous
Pprn tray conveyors 1 have been desrrdned %trays ernq
ngne 0 sprndles carrred b wo stranids of chainexterna
to the trays. These t |yconve ors are very satis-
factory fof certain dutr s b t ae Iry less simple and
more expensrve than conveyors with trays

: Ban or Belt C onve rs—Aver widely used aIterna
tive to conve or |? et conveyor, e which
mas reat reased rn relatlv rm ortance an sr dﬁrrnﬂ

arter of aeentur eing quiet runnrng gtr

werg ec nomica ower consumption. [t ?
sult eor bot the Irgh est and heaviest Ioas Commony

F ber an canvas bet runs over agarr of end- rumf or

eys and s fulg § ted at |nterva y a Serles of 1o

I

s

Enown as arr? %\ed t0 s ape the belt into ?1

orm ofacon In o snallg ? Besides woven wire,

other mat errals o ten used for belts“are cotton, which Is very

pra e an (a awrc IS the reverse

an v rcoal steel bands are sorﬁ times a\pplr

t conveyors are especially suitable” for

handIrng strcy cIrngrng materials like Suet, raw sugar and
1See Zimmer’s “ Mechanical Handling.” vol. i, pp. 108-110.
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clay. .They are ajso employed for the transport of dry sand
cores.in t % coreshops o? nt/ogern foundries |gngaged 0 fragqt

repetition
p?DrobabYARl/ widest steel belt conv%yors in the world are
alr, eac feet wide, erected at (5 hames refrnerél of
T e & L Ltd., London, for han Irng and storrng
su ar, ese run at a ver}/ “slow speed, S0 Slow Indeédd

th motro |s ar erce
Proba Y eIt conveg rsh for coaI |n
he wor hose at trmore coa ave 6 rnc
12-pl rub er belts 2225 feet Ion% at fully 500 f e
E)er inute, each @ rrven Dy a 300 orse er mot rhrou
andem ma'n rums 7 rnc es rameer
In" Englan robablgl Iargest coaI CONVEYors, havrng
amaxrmu rated caE g/of tons er hour, are th
erecte In 1 Z aﬁr Chalmers ngneerrné% Works
the Beckton (Gasworks of the Gas Lignt and Coke Co.,
adjacent the River Th arn
eprer are erght rrcrrb cr?nes ea?h fitte (itwrth a
4t n co% rab which Irft he c%al rom Co |ers alongside
discharge It 8 4-inch_ conveyor belts, runnn
Elarallel with the river and meetrng in the cen re of the pler.
ere a ar%e hopPer receives the coal from botﬂ CONVeyors aﬂd
feeds a S 0SS, Conveyor runnrng at rrg angles to the
rver, whrch normally takes it to the Concret® storade bunkers

shor

A?ternatrvel the coaI can be drver ed from he Cross
%onve or and dropped rnto mar lying underneath h ler,
or transport by water to ot do depots of the same

d
Srt)tlt le a tomatic Aver werghrng machrne are mitalled
orc ec rn e amounts o (iea Shown b% Sh rng
an also t oas put Into ebar([]es ach of the weigh
op‘r/)\ers has Iarg}e ca[pacr ty of 10 tons of coal,

hen rte Wi ravelling throw-off carrrage or tripper
9: a belt conveyo[] can deliver mate{ral F Int
es red, Sometimes, however, a travellin h) Q
termedia

is_more _conyenient o appl for r
dr? ﬁarg besrdes being cheaper. Py
glp lication 0f't rrpp?rs I very old, but mare recent
IS t he aIt native method" of utifising” a slowly reciprocating
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o rerrsmIe shuftle belt conveyor d|scharg|ng fr%m each

end aterna ly Into  over e% storage  bins or qgers
P devic é)ermns of the mixmg In uniform Tlayers
of dif erent car% es of coal In the retort house of a TS
works, thus enSuring the discharge of a coke of regular

j Scale %f Feet3

Fig. 73.—Tripper for Belt Conveyor.
Erructure and quality from a long range of retorts. See

OE'[ISpI%e th tion sh th ting rollers
Ig. 74 1s the cross-section showing, the supporting ro
of a sRort mclmed [) 1t conveyor madegfor a C(ﬁP 3 hang[e
120 tons of small coal Rer our at a speed of 300 feet per

minute.  More commonly three-roller 't roughlng idlers are
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frteﬂ Shallow t rou?hrng IS preferable to deep trou hrng
on the scare of durabifity,” Ball earrnﬂs are an ?dvanta
In order to ?et maximym urabr tz out o a con eyor
belt 1t should be Yun flat and not troughed af all; whereas to
et maxrmum carf |n'g caﬁagrty out of a pelt of ?rven wrdth
should be deeply troughed, ‘thus reducing the Tirst cost of
[)he belt and dIers et a, reasonable compromise
m low rrst co% an Io marntenirnce charoes a egt
o e run wr allow troughing only, otherwise its
wrlbe relatrve r?/s ort,
. In like mariner, to get the maximum capacrty out of a
given belt it has to run at a high speed—up to, sdy, 800 feet

Fig. 71.—Section of Belt Conveyor for Coal.

per minute but et maxrmum durabhility it should be run
at a ‘ath r'slow s % (f compromrse rl) IS caa
rns(sal era\{)ar e speed motor 8r var]a Aesee ears
to run the at as sIowaspee as { urly require-
ments permrt the Iﬁ hest spgd bern? kgt In reserve 0
meet the peak load. . Thus the dual requirements of reatrve
ls%\t/tlsffrlerat ost and hrgh urabrlryare s far as possible, bot
As regards t he reIatrve capacity of wide belt conveyors
It IS noteworth?/ hat t h tonn ecaPacrty does not vajy in
srmne proportion to the wiat as, the s uare of he
width. "Thus a 48- rnch belt will carr our es smuc
coaI as a 24-Inch beIt at t]he same sg e r¥ and
uniforml Ioade] e wide belt mrﬁht WeI be ru
higher speed than t he other, and it will also accommodate
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ger Iumﬁ ?f coal., Actuallly a reasonable hourlg
48-inch. be ait 500 feet per minute would
ecga eer? a ranlrrr]tset only 80 tons for a 24-inch belt running
Sa ver wide belt run at a high speed would have an
e us car rn? eapacrty, a much greater capacrty rn
act than s fedsible In, any ot er tyne of conve or rfe
must be 50 excessrvety r\%lh th% fine material wou
bIow ff the belt by contact With the air, but in this respect
wide beIt S are agvan a%eous
I g limit olfnrn%Irr] |eon] a?rjrg be{t c n yr%rlsés aboHt 2
?eg ath r%Poﬁfg Iovy that an he capac éi ffers P]ﬁe
om at o a nhorizontal conveyor, but 1t'is wise to reduce
the spe 9 20 per cent at 10 degrees angle and by 30 per
cen artou0 eeirneels“an? rule for finding the carrying capacit
Xpressed In cu |cfceet per hourg fahgorrzonteﬂ \krlrd ror%%he

muc
i
at 3

f
0
Thu
om
t

e
B convey or at a ee ermrnute rs to square
tne wrdho the bef il Qes a(nqu% tvp(h/ three B
t onn%%e capacrt rs educe dividing"this resu g
the nu %u ¢ feet n 1 ton of the m o?te“a handle
and mu t Iyrng he ratro of he actual

xample, wen hand rnér w mous coa slack
measurrn? 45 cybic feet P nglis the ca afrt

fa S4-Inch horizontal bel conveyor runnrng at 50
per minute is

3X4g>42 200 879 tons per hour.

When handling anthracrte coal, measuring 23-6 cubic
feet per ton, the caﬁacrty of the same belt conveyor works
out 10 1850 Lons Per our

The Link-Belt Company varies the factor from 2-8 for a
12- |nchtbelt to 3-3 for'a H4-inch belt, instead of using the
constant multiplj

fn Table >PVI o?HetzeIs book, “ Belt Conve¥ors and BeI
EIeva?rs here rs an instructive comparrson of seven rules
for ca cu1atrng ower needgd to drjve belt conveyors,
Nine s{r}recra ases are considered, the belts ranﬂrng fro
to 54 Inches wide, some heing horrzontal and others inclined,
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The materials handled are coal, coke, ore, sand, gravel and

ston

In ﬁractrce It s p]est to calculate the several items separ tely
In each case ang then add them togeth Howeve ora
first apBroxrmatron a onvenr nt rule or he horse- gpwer
Rphcear € rease-lubricate rdersﬁ] per cent,
U

or gvery 100 feet of 1 per cent, of
he ns per hour ?or very 10 feet o? erti alu?rf t,ort hus—
Horse-power"(\ﬁz'- Oy,

For example, a 24-inch belt conveyor of 5?0 feet centres
with a rise of 60 feet and a load of 200 tons of coal an hour
will absorb, say,

(202 500..¢ 01 X60YY¥y- o 1+ R5/50:= 89 horse-poveer.

This rough -and-ready rule is_not applicable for materials
Irghter than 25 or heavier than 125 pounds per cubic foot.
Flrgt or Py h late or Scrﬁ
Bcrager convayor is specrall convenient when its load aﬁ to
e delivered “at several Intermediate points, as when f %
storage bins in the retort house ofa aswarks, also In boil
housgs of moderate Size. Thourqh ere 1S 10 difficulty In
making ?uch a conveyor_to nhandle 100 tons of coal an hour,
the ustial range of ca acrt IS from5 to 50 tons an hour (see
the |sometr|c View, |g
scraBer CONVEYOr m be et her horrzontal or rnchned
or it ma partl orrzona and par tly rnc rned consrsts
? series Of SCrapers or. ates bol fe to one or two
end ess c arns sli ng insi e ert er a stee r ac st iron_or
awoo rour{rh (p per or return sran of c arn erng
Rporte el er by | ler wh(?es or b%/ skidder bars ap
continuoys %ur 6s. roviding suitable openings in the
trough, fitted with sr in éioors the Io% shed “along b?/
the crapers can be de |ve at any one chosen point, orp
0ad ma?/ F disc ?r ged at one point and pa
anot er porn simu ﬂreop %/ In IargS CONVEYOors 0
type rollers areusua d to Crapers, “running on
angle trackﬁ Early f orms of scraper conve ors had pressed
steel troughs with” steel scrapers sliding therein, but these

er Conveyors.—£
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Fig. 75.—Isometric View of Scraper Conveyor,
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were norsx The noise was reduced tejy boItrng har wood
hacks e steel scraBers or woo %?}wer used.

wear an tear é) e ottom of ste]el s 15, fairl severe
ence IS a vrsab to line suc rou? S with rénewab
linin es Roll ers greatly reuce both Triction and noise.
d “ rn b re resen S In section a 50 ton scra er conveytit
Istr

aI Into storage hopp 1S bl
o stee ates and ang?es anrjJ rs |tted WI %ch renew-

B le lining " plates. he[] IS a cear%rrcE of a hout Hrc
weeir ﬁ otto‘n of the trough and the scra ers W r(c
are holted to. mal ejble Iron Cro bars havrn rng bushs

carrl cast-iron ro er fitted with o esscar onate %s
after are intended to eliminate all oiling or reasrn
utilising { he |ubricatjn ri%pertres of com resse? grra? |te

The best method of c ting conveyor rolle samoot
Bornt bec?use coal-dust collects, ca es on and may render
seless aI ubricators, unless more Fpr ?rdrna attent ron rs
gwent em. esrdes esrmﬁr]reor Te B euse?
JI-can, there are several other methods of lubricating rollers,
ViZ, —

10 put grease Iubrrcator on every roller
%% T0 pfr (T]u ricators 10 the endsyo ﬁe spindles,

Whic ma eli) R

R ror.rraarerearrr“%e".r.r"sa copstan
b rg)lyto]rc oll to_the roIIersp utghrsgrs Irabf

e waste

(6) To fit el her baII or rollﬁr bearings an ec%lemrt
?rease gun nipples. Then attention for lubrica-
lon 1 Recessary only at long intervals.

The old and well-tried scraper conveyor rs strII capable of
doing ﬂood work without causrng anxiety, th r%; Per a s
somewnat out of fashion. ProbaBly 1t I1s” more earz

roof than any other t Be of conv or adaﬁte? for mal P
oint drschare a fe In which 1t excels. Yet |
ertain| ess surtable han the belt type for a very Iong

convey rand for verz rg\ Iy

As an eerrren%d merican %nveyor Hrneer gF. V.

Hetzel) remarks,1 when comparing belt and chain conveyors :
1 See his “ Belt Conveyors and Belt Elevators,” p. 205.
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“In many places, boiler houses es ecraII ; a flight conveyor
makes th d Best drstrrbutor even t y % f<e mdre
ower %) run 1.  The older forms of fIrrorh conve ors were
orsy moderp roIIer fIrgh conve 1S o ro ler- charn
conve orf are nearIy noiseless. eH aré strong and. rugg
eas eas%/ to IS har%e spill less drrt odtsrde and
the erI Work under ba oo ditions Where a belt will fall.
So e en rneers have agreu Ice against S ra rn coa rn a
rou oes a more” power, h huri

coa as for the wear on the troug he rtem of re

ment rs not an rm ortant one. |t rsafact that In plants rke
hreakers in the anthracite coal regron and i) rpIers In brtumrnous
districts, 1 oharn conveyors aré used far more than belt

conveyors.”
.~ Drag-link Conveyors —The drag-link oonve or is a
convenrﬁnt N dJO ular t oe with which the”name of Arnold
Redler een S0, proMinently connected as an assrduous
experrmenter and proneer that 1t IS of en re erred to as the
dler onve or 10 some extent drag- rn co]nvegors ave
older worm conve ors,

should vorded for_handlin m{mr materr%ls he are
more surtab for movrn% powder ranular substances.
Paddle-wor Conveyors owever alre cheap and effective for
moving an mrxrngornorn g materials
Comgactness IS an attractive feature of hoth drag-link and
vvorm CONVeyors, are readrly supported and can be
placed either onzontal rinclined at'am erate angIe Long-
worm conve ors ﬁ never pe egr ploye F Rowr
required to drive them Is excessive and an wanto aﬁment
causesserroustrooble On the other hand draolrnk conve ors
are economical of power and are certainly more efficient
worms for_long conveyors.

The diagram (Fig. 77) refers to the case of a drag-link
oonve or havrn%r severa Ifeed openrn son the top fand m trﬁle
disch ﬂe ?d)? nﬁ; (or outlets on the bottom of the casi ?
It 1S sultable for fan rnga owdered material like bicarbona
of soda. AII the outletS except the last one as Indicated are

1 On the other hand, when | visited ou h Afr\ca in 1935 | found that
At conveg Ewere re omrnant in R r\ coal mrnrnq
ustries Of the Transvaal ; whereas chain conve%ors were a but universa

the sugar factories of Natal.

SUPErsede
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flt ith do s t control the various openings through
he%vy] er fahls on the return run, pening J
In suc acase echaln selected might be, say, No._430
f? Bh pitch, 101- Inches wide and Inche dfe This
could be ‘actuated” by a 12 Inch srocket w ee through

sujtable reducing gedrin Ve a S feet per
minute to the cﬂm% encPoseg V\9|th|n a Pe?atlvely deep casmg
el

WmmJi
Fig. 77.—Sections of Drag-link Conveyor.

11 inches wide_and |nch hICk fitted Wlh bo ttom plates
Jlnch thick,  See also Iai facmgepa%

In another an smg er c?g fine materlfl bein
handled, such s imall coal, cou enterasomﬁYv at less eﬁ
caS\n? by @, sin L t the op hen [) through
skeleton ‘chain on to tne, bottorH gae arl e carrle along
In a dee stream until it reached a single outlet kept per-
manenty ?enl Numerous modlflca(slons and alternatives
are _possible, each conveyor being designed to sun the
partlcular conditions called for.

1See Zimmer’s “ Mechanical Handling,” vol. i, p. 862.



Universal Conveyor at a Canning Factory.



Plate X

Gray Pin Chain. Ley Bushed Chain

Ewart Roller Chain.

Toface page 97.]



CHAPTER X
THE DISCHARGE OF BUCKET ELEVATORS

The most critical pgrnt in the oEeratron ofabuck eIeva or
|S updount %dly ehver Y. or di char% pomt Alé oulge

e ey

M S
etop o aheevtor etraare part of t
terlal 1S S rIIed N faIIs own agarn he otom mstea
f eing discharge macean manngr eeevat% IS 0b vrousM
very Jnefficient;. for not on ())/ 15 1t del |vermg elow 1ts fu
cagafet OPut it ds OIWastmg power and probabily also causing

neeqless dust an ,

Hgnce It |? (ﬂuestron of much pr ctécal |mpor§ance 0
ansr er Fhe cfors governing a good discharge from an
evator, these being :—

1. The nature of the material lifted.

2. 1he shage of th huc keswhrf(h hold he material.

3 Taese |%h these buc s travel.

4 The rame er t e to wee

g' Hg '”&'r'ﬂ%r%og o Fevra chute in relation to the
~ buckets durmg he drsc?ra/rge period.

Nature ?f Material Lifted.—It is obvious that some
aerraf]s will flow Into and out ?f b#rck?ts in ﬁh more read|l
an others. Gram rsanexampeo g SZ owmg materr

rf S, such™as heans

Ul s 0 2O s, Ko

nus an[%ua ges, aﬁ( i mofe frelyn mass compared

teordheasnrj sr%a?lnc al ¢ ntarmn a large percen
of dus Wlﬁ hardly flow at a? | when d rr%J (%g Thfhcg
substances are morst oxide of iron, ant racene crystals, clay
and mud o v l0us ereeso consrsency

grfect &andf 3“ ances |ke sand. will flow freeIR/
but amp moulding sand on the contrary is of a clinging
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nature.  Many sticky substances are prone to hang up.in
chutes and _to_ycaie §r/1 the Interjor o? t{)uck,ets, thus ?ed cin
th%lr capacities . an ne?essnatm eriodical cleaning out.
ool Mmaleial re 0.8 pounce O HOUDE vt
mtfaﬁg WhICH beset him when deallng with such a variety of

atg jals as afre encountered in practice.

_ age of Buckets.—The ordlnar% household bucket
designed for carrying water, is of much simpler geometrical

Fig. 79.— C-type Bucket for Sugar.

form than an elevator buF et Eeing a hollow trfnc_at(id conical
vessel. A domestic coal bucket or coal scuttle is less sym-

metrical in form than a w%ter bucket, beln(% shaped with a
view to the eﬁsy discharge of Its contents ; but it 1S still widely
different In s

?pe from neleval]or buckeﬁ. _

The actual shape of an elevator bucket varies greatly
ccorging to the material to b? lifted,  For viscid materiafs
the shape mor% nﬁarly resemples that of a sho ?l 0r SC oép
than a water bucket.” Fig. 78 shows a shovel-like hucket
S-type) desu_1ned for lifting sticky substances_and fibrous
ulp.” “Its well-rounded shape is noteworthy. There are no
harp corners, the only flat part being the back, which forms a
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seatrn Where he bucket IS boIted to acharn att%chmentlrnk of
the K-type, ?free om from angularity of the hucket is all
he% ood in facilit

to A tﬁerm d S%trngaclean disc ;)ruqce(ofrtsstrcycontents

, a esrno et 15 t b sho
in Fig. 79; which 1 su table or i rn% sugar; tlour, woo

PU!P and other Irh but semi-stjcky stibstances. ~ Here th
latiye deph rs creas%utand the “comers are not S0 weII

rounded as In th e capacity IS greater for a gryen
Ieng?t ShaIIow u¥![<)eshave onﬁpas ?Igcarryrng capgcrty

Fig. 80.—B-type Bucket for Coal.

Fig. 81.—F-type Bucket with Angle Back.

apacity of Buckets,—Bearin e subject of ca
rs arP rm %r ant eome trical ?ac qhat ne vo?umes otc P ay
o e nPr sh ape however rrreg[u] ar, vary as the cu es of
ang/ ?sen nfar dimension : the ta acrtreso %o
trrcaysrmrar huckets varm he cubes f thelr len
us a rnch bucket WI| old el t rmes ai muc as a
rnc uc ket r buc et dif er ong/ In scae
Similarl cu rngC ength ratro It is seén t %
cagacrt h bu ket™Is Wenyseven times that of
Inch buc eto similar orm
t, of course, in practice actual buckets of the same type
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are n? t all IE)recrsel srmrlar in g ometrical form, partl
manu acturi g reasons. In a réqular serres o c mm rcra

uc ets he tio of cap acrt in cuol rnc es to fs uare of

the Jength is more near onstant an he ratro of Ca acrt

t the cube of oreover ctua
capacity of an rndrvr ual

buc et of norma a]e de en
arty on h Inclination. of the elevator of which It fo ms a

whr st the ca acr of a serles of such buckets is
rnvers h/ea) dgor rone herr pitch or distance apart at a

rven
J hec eof a slow -runnin eIe ator whet er ver cal
or rncIrned a bucke twi K
advantag eous preven In remature Ischarge™
ntents t(rs much used for co elevators. An apﬁlrcgtron
uc et 1S deprcted rn Pate XIII. A cranked or
e hack ? h/P IS even better in this
res&r ot ang is freque used on stee elevators _F?r
voiding spill this eIa ction or dischar %% IS special
rmportan rn vertical elevators h% le- ad um
type descriped later. The buckets have parallel ends, to
sult the chain attachments.
Posit ron 0 De very Chute.—By deflecti rng the return
strand of a vertical eevator It 1S possrble to arrange the
rve chute vertically elow t epa of discharge and s
et a ean gravrt sharge even hourI; the bu kets ma
movr ataso As an alternafive to the deflectin
(eei< Ich mae e est Job, ane ma lse gurved guide
ski ers the return st{and W rch r 1S
necessar toa trn the case 0 srn?Ie stran um eevaors
0ads eceedrng say, 100 tons ar(] e Writer’s
own pre erence Iis for a arr of sin gele -strand Incli ned elevato[
each one of moderate ca acr rath hanasrnueexce tronaéy
brﬁr elevat or h |atter n fcessr tatin 8harnso d? ble-stran
w rch nee to ecareu] matche irst_inst nce
P Pro erIP/ mate< hroughou t the whole lif 38
eeva f severe racking stresses are o be avore
freedom from g owns ensured.  Alternativel ay swrvel
attachments to the buckets can be adqpted wrh great d’vanae
There is also ?reaft practical convenr nce In bernga da run
either elevato a pair ind egen ently, Jnst % ern%
entirely ependent on one special elevator fitted with detail
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of exce |onaI dimensions (not usually kerit in stodg whose
rg X all ure mr ht ca se enormous loss of production
an rov ISast rous a business.
a recgn caﬁ] an almost vertical single-strand
eIeva]or hanalin rrr ospnate rock trouble waB erienced
the late drscaﬂe of materral rom the buckets : the
cap Eﬁ'tﬁ/ In conse%ﬁe ce fall md ar nelow the expected 50 tons
per rata UCket s&ae ? 140 feet per minute. Wrthou(s
aIterrn es eed cult Was ove come and the esire
Eacr atare marnI b rﬁs q top shaft a foot. hrgh
ahove e drsc ar ech thus allowing rather more tim

the buckets to e err c ntents rnto the chute, Instead o
beyond It, and so gre entrng m terial dropping down rn
he bottom boot, . as was pr viousl ngnrn
us the desr ngro an elheva or should never qverlook the

or étadethé’rf%ﬂ%' o ucrt&scaéﬁnhea rh'gtdsdasr“t?rg

P%trlleO even { IShg]uuch rtemgrr/ r?re%nmg/s?{]?ﬁtifle?onder e(igvator
Bucket] best speed orapﬁ icular elevator,
when drsc

ar ts |load |ts buckets as they pass
over d (\]rv el eengg on.a arret Lactos yrh)ese
Include the nature ot e material raised. the inclination of

the eevator the pitch of the chain and the diameter of the
top whee

Generally speaking the speed should. be high for ligh
maer?als Ir% %Parn ar?d slow ?or neav mrnerals gnd crng
substances.

orary Service s eds may legitimate] bg
hrgher than for ?erm%nen%/ servrce p The fastér t ehge speedyand

smaller the top wheel t ?eaper the elevator becomes
In first cost, but eshorter rts Ife, other things berng erﬂua
slow speed ‘and durabilt Horng rhget er. Asa rule,” vertical
elevators run considera y ter than Inclined ones, in order
to get a cIean centrr g discharge.

Actual buc eé eds va‘g from 1 Joo er se ond
4 feet per secon charn elevators, an o 10 eet P
Sﬁcond rn belt ele ators common sp ed of 6-Inch pr ch
c h for inclined coal elevators Is 2" feet ger second or

eetamrnute usrng a rE)rocket Whee of 2 feet diameter
havrnghweve ﬁ . FOr continuous overaboprnd buckets ona
12-In¢h pitch chain the usual speed is 70 feel per minute
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usm? gwhe%l of at least %IX teeth. If higher speeds are
rqu red t0 get t ecamelt % 8P wheel stiould be arger
lameter, Sﬁy 301 thus mlnlsq rlg the shock and
noise arlsm om the uatm actlon o ng-pitch chains
when wor |n roc et (eso few te [

Wh en a ara es ee rve IS msta ed it is easy 1o
adjust the sp ee ofa evator to give the hest. discfarge
ynder var n% conditi ns but on ac ount of the initial cost
this rﬁfme t 15, usually o mk

The Dynamics o et Elevators.—Before Igomﬂ
to describe examples of bucket elevators suitable for vertical

Fig. 82—Curves for Quick and Slow
Discharges.

and séeeplg inclined path of mo |on |hW|II be instuctive to
consider ¢ ri]alnd na gal pringi esw |ch have an important
bearln on ehlgno centrifu dlscharg %evators
first of theSe principles s that eve %/ ?d owing o0
Its |nert|a either continues _In |ts state of relafive res or
perseveres in Its state 0 umform motlon |n a stral
except in so far as [t is compelled. b ei erne% forces t ca 3
thathgtaé| This I1s Newton’s first law of motion, sligntly
amplifie
pSwo ose, for example that a Hraln of wheat gFlg 822 hai
ust uckeﬁ] urns cen}re fa vertica
eevator WIh a orlzonta veloclt 10 eet fer second.
By reason of its inertia or its mo en um the grain tends to
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Po stratght on at he velocny of rotcmn hut Is reven ted
rom 0|n% % rCes, Viz., The resistance e]alr
which s le and the attraction of he eart
raww wh |c |so ara ount importance.
eresutt hat e rain fwhebtdescnb% acurved
tra#ecorcyl which 15 well “known to be a parabo
izontal distance of the grain from_the origin |s at any

Instant gjven by the pr ducﬁof the untf m ve?o Ity Into the
time. tg nus aty he ant? of half a second the gra?nyW|II have

travelled
10 feet/secondx -5 second, or 5 feet.

Th|s|t] s the hon onta\ dtsI%IacemenJ of t h? rain,
But%ever Ica d| [pace ent or e grain by the
action of gravity 1S J gt2; which becomes

\'x 32x '52 or 4 feet for half a second’s fall

Thus we get the Iowes { point, (FIH 82), and the other
Pomts on thé CHW? are Oétnd in the sdme way, taking
ntervals of a tent asecoH

In like manner we get t rajectory forasmall ptece of
coal dlscharged from a bucket with a hononta velo |ty
4 Teet perscong The vertcal drom) e same a f he
?ratn of wheat, but the rae of t etnq S0 mug ess a
ar steepe{ rajgctorg resyl H f %I y affect f
nosition”of the disch n?ec ute which s oud e placed lower
down macoa eevato han maqratn elevator Asama tter

o e ?ﬂ it CoPECItE I the cse of e Sl
runntng coal elevator.

recise. moment at which_a piece of coal would leave
a bucketp |s |anuenced b Fh fnctt%n of ad&acent pleces of
coa and also lyi the bucket. 1t has been assumed
at ig e] I e buckes whether grain or coal, is
ry an fair ree W|n%
The second un am tétl d namtca] principle is that he

inertia resntang direct grop rttonal
mass of he body and {0 11e rae o ¢ ange o 'tf Ve ocny

S0, In- absolute un|t orce= mass x acceleration ; and

In gravitation units, force— 8l—x acceleration. Thls 1S
Newton’s second law of motion.
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el SR IO T
required to do WI|

2240y 514 pounds.

This inertia resistance or_start mg effort is one of the
things that has to be taken into acCount when calculating

3—Diagram showing Resultant
? Vert?ceﬁgand Rad\%l Eorces

the initial horse power required to drive an eIevator W|th full
buckets The o} er. imp rtan ltems are raV| horse
Power and the friction 'horse- ;t)ower and (?r thers,
t1s hest f]o calculate all the items separately and then add
thelel toget erd the mation of 2 bod | |
ow”consider the motion of a body revolving in a circular
path, such as a loaded bucket going ?/ound hegop %ee | or
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head lley of neIevaor 9. 83). It canb shown tha
d)dllalyacce eratlon of { egbog owards en re o%

roa|on 1S directly pro ortlona quare near
velocity and mvers%I)P D oportlonal ra IUS o? he patl] or
a:V2
[
. Elence it follows that the radial force maintaining the bogy
in |is clrcular path IS the produc of a}we massg ﬂ
acceleration, or

in gravitation units,
hIS centre-seeking or centripetal force is e1qHaI and
opposite to the outward pull or centrifugal force, term

Fig. 84.—Graphs of Radial Forces.

Fggclzatl!o% rlenss Sgls%%tnbe used to cover both the action and the
eerrlnﬁ to Flg 84, the series of curve exhlblt the r sult

of plo tmgF]eradl Iforce atvairlouss eeds ora bo eywelg

1 pound When moying In cwceso ariouys diamet r?

fr 1 foot to 5 feet” |t will be seen that the Inflyence o
|ameter of the wheeI IS very important; the radial force

eng dqua the weight at a speed”of 4 fest per second for

InC %lrceand at8feet ger second fora4 |nc cwc(eS

nd s on for other sizes. - These represent the highest spee
% should ever he adopted even ?or vertical bglt elevators
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angrhnr? rain, unless the head-pulley diameters are increased
The seeds determined b (%uatln% weight and raﬁt]l
force, ho ever are uite excessive or ha dllng coal and ot
rﬂlneras High speeds arﬁ esgemm for Coal, hecayse of
the breakae caue ischafge chute and the heavy
vvear an ar on ea ter,
Fig. 83 Indicates at WO chosen 6Pomts on the uEper clr%le
he refsultant R of the vertical W d radial forceS F in t
?f a 48-inch hea pulleyw en W and F are equal.
be at a Ilneftl speed of 8 feet ger secon cor espondlng
to about 38 revolutions ermlnute f'the head shaft
The lower circle nal cates the case ofa24 |nch foo
gulley when F 1S W|ce he bottom centre
samammum ePresents he weight of Poun of
material In a bucket and sconstant both |n magn Fde and
direction: F 1s, a 0 constant for a |v§n Size 0
gee In ma n|tu e only, byt not in direction. Henge t
resultant R arles greatly both in magnitude and direction as
the buckets revolve:
dlrectlon of R is IJust as impor fant In relation to he
PICk UP edISi %e for with free-flowing materials
he syrface of the b ontents ends to lie normal to the
e(ctlon of R. ear}q In the case shown, in E% e
P IS very 0 grain can remain in a bucket untj
e a ter Ieave% |ts clrcular? han f|IIs under gravity onl
the rISIH oot hoti cheap an
com act and’too oten adoBted ae a reat ev| |n high-spee
ﬁl]%\r/] t&ﬁ oflthls more difficult to get the grain into thé buckets
As regftrds the time of discharge from the buckets, |n
reIatlver OW-S eed eIevaors the main dlscharge e?ms
take place whe éera |aL component of W e IP
ma nltude r tgar Iess] |nc Eatl% n of t hee ator |tseI
ha eo e S(r: %Ss e point of discharge 1s affected by the

hus in Fig. 85, when the radial force F—-W and 0 is
the angIe sought, sin O—=

required angle at discharge is, therefore, 30 degrees
ore@on afl J J J
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The other half of Fig. 85 also re (Presents the excep tional
cas when Ehe ra raI orce % a su er
SH]eeqbe vator. . The forces re alancﬂ n% Isch

uc en t

ets wrlll t\rNg J)Iace W e vertrca
com?o ent of F equals Win magnru e
IT IS the angl sought,

Cost=W=\
Therefore, €= 60 degrees.

TOP CENTRE

In Irke] manner the_position of disch r[ge corrgspondrn%
aﬁrg/o er reIatron of ona he eermrng It 15 Clear

%spee orar]rrvnsrze of head wheel means
premat ure ISC e%e much s ﬂoss? ICjency.

Inclined buc eIevators whether belt or char Pe are
run at a slﬁwer speed than v%rtr al eevatlor% f inclined a(!
not more than 70 qeqrees to the horizontal, hoth grcku an
drscharge are decidedl be er han rn avertrcal levator run
at the Same speed. The disch arec tf1e laced In a
more avouranle position to ca he oa with a minimum

0f
spacing of buckets i orfant, and is governed

art[f % ﬁre s%e of the whee[pp # g Iar%e dlamgeter the

E e(ng must ? e to av$rd rhterference 0 Pr cedin
It relatively small in diameter the radra orce |
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reater for th e lineal spee therefore the “ throw ”
?s better F rPor Re saﬁt dImeati spaceing \buckes hg
an%u arsacm% IS greater in the case of a Small whee an
conse fhe ea mIg bucket 1s less lable to %et in t
way 0 he dlschﬂrge from the following bucket na cause
dispersion ana sp|

But the cuttin oh)wn of the top wheel m ﬁt not be over-
done, as versy wheels are” not dura n chapn
eIevators the Size 1S Haart?/r%overned bg/ gpltch of he chain
|n he \?vhre]el imum requifements as régards  number of teetn



CHAPTER XI

VERTICAL AND INCLINED ELEVATORS
(CLASS B)

1. Vertical Elevators with Spac?d Buckets—ln vertical
beIt eIev tors, as #Jsed S0 extenswe for Ograln he pressed-

?tee As are fastened to a lap-jointe b% a [ow ?f
gheade holts, which are roe%)rp Jro h the be%
ourse of time. The casing, whether made o ood or o

steel plate, is commonly divided into two legs (an up-leg and
govﬂn eg), | form ¥cons truction se?do agop % R
caseo caln elevat

86 the Bucket on the top cenre is ust in the act
of dlschargm? |ts %ontents Pe s‘ppeed ik that ?1

eing ‘such
awa adlal orce 15 equal fo the n%s of a
or% equials W glvmgla ggod centrn‘bga II%charge VAR/d

minimum ﬁpl
In such an elgva or the Hne 0|n|ngD the ihaft centre t
the edge of the discharge chute ‘may e inclined at 20
30 degirees to he horizontal.  The angle may be as much
109
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s 60 degrees, however in the case of a sI speed eIevaior
Eor min 1 to get the chute low enoug to receive t
ucket oﬁ S ar?

Whilst t hee are belt conveyors workrng of 1500 feet
re most eLt elevators, are “quite short“in_comparison.
erea a}le Ien%t between centres, o{ 196fet may
mstance %iase ﬁn mencan]vertr arneevaor
avrn% |nch ehv N speg
er minute over a 90-inc ma |n 27 revqu |ons
erm ute hrs eeva hasafo erearveh
maII ero es ang gra g/ nsron gear to the
oms rar It | fe abetconv or The schare
ang IS 25 erees elow t cer}]t of cue
n rntere trgﬂ examrf |hsgee vertical belt
eIev ?r for han small_dry orﬁ up“to 2-inch size may pe
ro”r Amer|ca Era tice. The centres ﬁre 60 feet” the
ey 60 Inches diameter on a 7|nc shaf makrn
32 revo utrons er mrnute %nvrng a speed o] feet [nNer
Sb This carrjes

minute belt 36 Inches wide.
rows of Buckets f/ Inches lon 10-inch h)m Jection, se%
% The Capa

e, an sace 18 Inc esaart city 0
eachth ci<et IS 0539 cupic feet and Phe] welght 36 ouh
The foot I_Pulle% IS 48 |nches diameter.  This e vator | nven

Oy ofor. The actual daily capacity is 6000 short
tons .of ore e ual to an average of 50 ons an hour. The
nominal f uf Clty IS SIX times t

H(a Work |n ca af a/
It the elevator wo % every minute, o 5 [
nours ; so tnere Is a Dig margrn for irregular feedrng and

stop
Ph% next diagram (Fig. 87} mdrca s]he head ofavertrcal
harn eeva{or unrﬂ arrg g speed n n?a
clean centri uga sc irge.. In su ha ele ator to e
Lsco monl sma ler In” diame Pe ead P ey 0
elt Tevato his charn W ee rrr% either have Fth or be
toothless. A plain traction wheel rung more guietly than a
Procket wheel, and the frrctronal grrp |s suﬁrcr %prevent
slipping In normal work rng[ bottom chain wheel may
also he't oothless hut hen here |s the dan%er that the otom
snaft wil cease to rotate In Its bearings whenever t hec ain 1s
allowed to% et too slack.

The buckets, of A type, may be made either of pressed
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steel or of malleable cast non The tter buckets are the
stouter and he more qur he especial y for cut\rng or for
n]g eﬁtgrras as malleaple iron does notradr ?/ orrode,
wh steel does. Eit er metal may be gavan seq)
The various sizes of Ew? or pinless chain’ wrhKI bu%
aﬁtachments are surtabl or light or oderat duty, w
ag Prncarnsa e excellent avrerw
The s rter t he pitch of the cha]qn the hi her Pebe
ewrse run, with due regard

which 1t ma
Either bolts gr rvets mgalb used osec%rre the buckets We
chain, but most commonly bolts are preferred.

The Rucket grscharg e takes %aoe a_little b yond he %
centre, the pz1ra olic aectorY eing |n |cate the
spee rs oo sow for a rven op hee the radial force F IS
We raljector}/1 t00 s#eo revent considerable
spi down ecas ? |oss of efficiency.

Ideally one should be ableefo ad%ust the s(o(eed an eIevaor
to a nicety to surtvarrous conditions b |ntr ucrn%avarrab
ﬂeed gedr in the drive, such ag aﬁgarr of Reeve ex?oan | Vg

h contractrn%r speed cones with fri tron drive or
?ear With osr ve drive, This Is hard| xever done, however
ow first cost b erng 50 of en the overruIr gconsr deration.

The d rawrn? Sro ?ows u(r)ogoe and lower terminals
ofasubstan lal’ vertical “elevator of eet centres, designed
or an average capacity of 60 tons of small Timestone per Kour.
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The 18-inch buckets are made of sloemal shape to keep hack
their. co teﬂts until_the position ffavoftérabe for a clean

gravity djsc ar eatt he slows eed of 100 feet per minute.
We nuck es are not ec? wide apart but are% lted

contlnuously 0 the K2 attac ment lugs of a heavy Ley cham

Fig. 88.—Slow-s;tJeed Limestone
Elevator

gNo 7140) of 6 mchef %lch fi ted W|th forge d manganese

teel pins and renewab ushes. BW 00thless
byt the bottom Wheel

est 0 urchaser’s, en |nee
das ee% Aso ﬁ]g top shaft is extra | e? rge In order t ofacdlﬁate

t |n erchangeanilit of certain details throughout an nstalla
|on of ten egieva ordg of difrerent lengths an% capacities In a

cement works In Indi



Plate X|I

Group of Drag-unk Conveyors.

Spiral or Worm Conveyor.

[Toface page 112.



Plate X”

Drag-link Conveyors for Cattle Foods.

Large Elevator Casing in Erecting Shop.

Toface page 113
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~An interesting feature of this elevator rs that the hoot
IS desrgned {0 9 e a constant i clearan e he buckets,

causing the Inner shoe to move ug own aon wrt
the hott? shaft as the a%ustrnsgnscr WS are grpera

arso hrs desrr?n are clearly snown In t Tawrng Thrs
movan esoe IS an alternative to emet]o 0 ervrnga
?onstant hucket clearance by runnrhg e bottom shaft™ip
Ixed 0 (arrns and the t 0£ shaft in~sliding bearings with
screw agjustment, WhICh omewhat complicates the “driving

2Double strand Vertrcal Dumﬁ) EIevator—The
draagr g Qsows ow |t rsg le to overcome t
dfelrvr at slow sgeeds of an rnar ver tical eIev%?
bﬁ/d lecting the charn on the return? d so a%to enﬁe
the discharge ¢ utﬁ 0 he fixed vertically below the buckets
he oint of discharge
wheels of rel rver large diameter anit two_ strands

of cha are es?]entra also wo eflecting wheels and a wide
casrng all of which mean additional cos as com ared with a
strand verti evator run at a hi hut he

C;J;\Z%ntages garnegala(re worth  the extrg S8st I many
good examrtale of 3 dump ?Ievator 1S %rven in Frg 90

Its h capacl [y is_80 tons of fine_ce %
ﬁ Ev Inute. T ecentres are 51 feet an %uc ets
21 |nc ong set inches_apart on a heavy Ley chain of

6 inch es grt(? 14 . The head wheels are 35 Inches
rame er of 5 (JIHC ore T echarn fension a (rustment
IS ai O\B d the drive | roueg a etan hine-cut
steel spur heeIs The t%uc ets are b el (s steeI cros]s
bars, 6 inches wide, which in turn are bolted or riveted

A-type attachments of the chains.

-XPerience proves, nowever, hat this me(H] of con
necting the t wo chains Eoget r'is t0g rr Id and that In con-
sequenice cracks are liaple’to eveIoR e attachment links
The remedy 1S to fit svvrveI attachments F% 41) which ermrt
freedom of a SJus tment between the ? alns 1N the event of
the two strands being not quite correctymatched

In a recent notéworth r[rrou four dum eIevators
of 98 feet centres each elevator handles 60 tons pe hour oJ
whrte granufated sugar ; the welded steel 18-inch galvanise
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buckets beln% carried at 31 mches p| teh, t hrodgh Swivel
attachments V\y two stre\n s o 330 mallgable iron

chaln fitted hsgeua nut ted fns runnln at a speed_ of
50 feet per mlnut These chains are profected by being

sherar sed throu
As It |s not f%asdﬂe fo hot &:\Ivamse the T:Glnch fIan%;ed

asmg plates, [ ey are internally sprayed with molten znc
rom a “pistol 7 a modem d of protection against

Fig. 90.—Head of Dump Elevator f nt.  Fig,9
ig ead of Dump or for Ceme ig éasegré)esvgeg}mn

corrosion that flOIdS distortion, . The heav g/d guide an%Ies

I T S W
| Int as t st sign IS
Inadmiss 1e and n?age uate top sha?ts of %esg

9 mdlca es the ease Wlt which a cﬁean
raV|y discharge can be obtajned from an eIev?tor |ncI|ned
t 60t /0 e rees 0 the horizontal at a relat |v§ low Speeq
y arranging the |scharge chute vertically under and ‘well
below thé discharge point.

elevators run n5|nc roller bearin
d|a36rlam Jinclmed Elevators w@ﬁ naced Bucket

—The
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Some advar]tages of the inclined elevator as compared
with the vertica
(

) Thfrle”I rcl%ér er|n the boot Is improved, the buckets
) T ere rs more latitude of choice in the position of the

0) The drschar? IS better and the chute can often be
much shofter.

(
(

The range of SR eed js from 1L to 3 feet er second, a very
%ommons bel 2feetPerse nd, or 1 8 %etJ)ermrnute
orafarr zed eev tor having buckets roun t 18 Inches
onach arn 0 gr ch es ch SmaII elevators have chains
osorter Itch an cnwe run faster,
ur?br t¥ dictates relatively low ﬁ)eeds an Iar ebuck

uhrfsetsow irst cost demands higner speeds ad sma er
The top or head wheel should not have fewer than 10
teeth, orl -7 Inches pitch-diameter for a 6-inch prtch ain ;
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but a wheel of 14 teeth and 27-4 mche& diameter makes a
hetter job. Head wheels of 20 teeth an 387 Inches %h
dlamf er, though t unknown arg a(re hecause ve g
wheels have cgrtain Practlcal drawbacks The necessitat
top shafts of large dlameter, heavier redn on gfeann and
more n{g asm s, ihus |nv0IV|n relatively high ”tcst

Bucket tandard type must be sp 0eq we apart
avold “ |terf%re ce” and a scattern] Ischarge Into the

Chultﬁc L Inet mte%evaS common%tran 6s. hofc 10
|tfder % d]t ngto h ﬁets usuaIIX ?de on gualdg
ang{es rotecte renewa( tce% Wearl tnps secure
S untersu heag-bolts. Hardwood wearing

b I
%iers ma)? Bg 'Xﬁo d keyed onp% sha S revofvmg S||[r)t flcxed

eanngs which :Pre perhaps easler to lubricate “than the
on
A% 1 method is to fit each buckeh with rollers about
6 Inch es |am ter rynnin onacrfssbar aving dturn d epds.
Itfacdlta s ncatlonl heeroI ers are bushed with oilless
carh ona] q R || \JS 6s,
th vertica Inclined eevators are (Preferably enclosed

in a steeI glate housm or ca% 0 protect the
ar if_ex ose the weat?%er but also fo pre

runnin
vent d%s from ﬂY gabout and for the sake or safety and
orderhness qenerﬁ z
ty |ca Inclin dspaced hucket elevator of 3|mvele design

|ss oW fg |neeva |on and Cross- sec lon, With open-

lattice stee amlng %tee ﬁ hoot sd In a Blt and
Pressed steel duys ? atc Il from the uckets
hou%h a comp |:eecas ng Is far mor effective In this respect,
as Iindicated in Fi

As re%ars tﬂe ]dnvm% (T;eanng, IS sometimes more
convenlen to carry a' counte shaft on the fr?me some on
siderable distance “below the head e%or an
connect this Intermediate shaft to he o sha means of
a chain drive, 1 r]st?ad of by spur eanng

Inclined coal elevators,”as used in gasworks, are commonI%/
fitted with malleable “iron” buckets ~of the B type, it

thickened lips, which are very durable, and give” excellent
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service.  The 24-inch bucket is the largest ?tandard Size
bucket made and_ stocked, giving a capac 3/ of
coal an hour at 2-feet éch e 15- and 18- |nch buc ets
are much oftener reﬂure however, 315 a capacity exceedrn%
60 tons of coal an our] 15 seldom ‘called for in"a 0asworK
e evator servrng a retort house.
Bucket SKidders arnd Rollers. —There are varro%s wep{
supportrn e uc ets of an inclined eevator e
most c?( mo dy (eans ofsr er b(ars holted t
he bae r? the bu%keﬁ sIr Ing on an S ?
dders at stee brs or ste Ic thngfer orrr" led

rron These ch d. Iron sk | cas
wearing part, and berng much har er an mild steel skrdder

Fig. 94— Bucket Fitted with Skrdders ) and with Rollers (B).
ars are far mor dur%bl zhavi the raw aclé of
sometrme ]t

e e
accrden? Pte chain shoupr? break gn fz¥ [ dozvn Ina heapy
Otherwrf the chilled ron runner? answer he re uirem nta
Bdmrraby an alre made In Severa srzes to suit all standar
uckets, “the holt hoIes erng cast rn In use f he weanng
surface in contact with pper and lower %ur es pecom
smooth and Polrshed |d|ngnwr(§ but little frr tron especl-
a y In coa| eeva IS where ust %cts as alu rhcant
Large Inclined elevators ma wrt advantage have roJ ers
ahout rnc es drameter fitte the buc ts Instea
skidders : thus mak mg each ucketrnto a carrl %emounte on
wheels |nstea of ahsl dge g % Though the first cost
there Erncrease]g e resistance to motion 15 ?ucedsomew t
The question of how best to lubricate he roI ers then arises,
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Another method of sus)portrn% buckets is to _provide
Iangqed Su orrng rollers, say, 9 InChes. diametey, atr tervals
feet gre below the Irftrnﬂ chain. Such rollers ma
e gr be keye o S aftf] ches lameter, runnrr]gr
Ixed. he rrns ort ave ipecra ong os?es [eV0 vrng
on_fixed shafts. ? A es ball-bearings “are fitted t
rollers, and the shafts drilled .up for gréase-gun ubrrcatron
The return strand of chain is often unsup orted, hanging
reeY In an arIgProthate caten rz Curve,
IS not often that a cyrve Ievator IS required, alt hough
uite successful curved elevators have been' made fotr g
orks.  One of the condrtrons of Uccess 1S a curve of large
ra |us an ther rsf rdrn kidders must be avoided and
ertg rav Irn rollers or frxdre revrng1 rollers fitted at the
ise t ere IS excessive dbsorption 0 power
and ra rd earon he curved gui es
A ouble-strand cranked efevator can often be substrtH ted
asrnr{restran cur\re gvatoL with aavantage, where
the mitations of he site and awkward obstructions make

a straight Inclined path impossible.
EH/ator FranPes anctD &asrngs —Open elevator frames

are of srmPIe construction, berngn fuall built up of angle

Irons _forming the gurF B with angle-Ir n struts at rnterva
and fat)rron la fna racing; us ormrr}]g a Series
anesa out 6 fee

on as shown in F ﬁ] Ion%rtu rna

qles vary in strengt aceordrng to eca%acr Zy an ﬂ

fne eIev tor, but enera ly_range from 2 rnce

ces The are fitted wrh renewab

wea\rrnqD trrs common t¥ Inch thick, .secured t? the urde
V. e

P
an es by _countersunk Nead bolt s at ‘interval of abo
The skidders slige on those wearing strips, which
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in_course of time wear very thin, and they can be renewed
wrthout detriment to the ‘main an%rles formrnlg the frame.
The long |ud|nal ur e anttrles are tled gethe ransversely
“ross an% Ich fix the gang or distance aoart of the
? e angles. In addition to” these, resrstance 0 rac |n
0rces js given by cross bracrnlg at ever otT oane %
the gurde anples a thin dus n%;h IS usual rxed with
tocacrng spil the buckets. In spite of
I rovision %r an open lattice-framed elevatar 1S
|abIe e a some dust contrrvance especraly In a
srtuatron gx[rf]ose r\o winds, and when' the P kets are
overoade ere is inevitably a certain amount of spill from
eascen 'ﬂﬂ buckets when ne [ing the top wheel. ~ For this
reason I}/ cased elevator (Fig: 91) rs referred by many
neers % a cased of hoysed elevator ha the
ack of being (ore expensive in rrst cos t than a lattice-
rame elevator, “an 50 m re troublesome from the
oint of vrew of acce srhrlrty the huckets angd cnain.
ome ca?es arge manholes ‘are grovrded I or er 10 aﬁord
acrryo acee Trunnrng? See Plate paell
A”comm rous atform ar an ?roundte lea o an
eevator IS a van ageous, with sur ea cess adders.  Some

G S et”%eanﬂ“”e gt o,

wrt out any platforms. “There is a ha lum in this
mat era\ rmost things.. 1t 1s cer arnyEprer or the uokee
of an eevaor o r rde convene P orms, in S f
therr extra cost. Pedn ste% oor nﬁ IS nowmc used.
Elevators are not in therr ap catron e lifting
of solid maerrals boh ver rcaI and |noI|n ét eev ors havrng
been used for rajsing |qur s and semr rqur ﬁr suc as sludg

The Cap acrt“) Elevators.—T % caoacrty or
tonnage rate; of an elevator Js governed yatlas things,
or is d function of six variables; viz. '—

(@) The size of the buckets Whrch varres n srngle ?]trand
erleva 0rs from about 6 hes.in |

The Omtc OUt?r %uc?kets w°|c' Cvﬁhe'? a%lta/bout

1 Const ructronal ornts are sither bolted or riveted or electrically welded,
according to circumstances.
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() The sPeed of the buckets, which varies from bo
00 to 180 feet Per mrnute or more nrnc Ine
eIevator can be un at a lower sPe(e hanaver a
elevator ang stil Ye a cleaner deliv m
reason that In anr clined elevator the deljvery chute
can be D ?ced ertrcaII%/ belowt e pornt of drsc arge.

(id) The rag e Hg JC should be as re uIaL 2
evofsr I fee ? rrrfgular some “Duckets

ou fuI some haffuI and others empty;
caparirt%// #egator IS no
arned When ele ators are

breakers and stone crus ers the rate of fee rn

IS necessarr Very Irre Jh} eans t

much arger ckeismus £ Use eaverag

hourly ¢ acrty of the elevajor would otherw
regurre urrng short. periods of rushes the
moment r?/ rate of working ma be 100 tons
our w le t he average rae of waorking
not be more th ons per hour. The buckets
mt]r erefore be Iarrlre otherwrse he elevator
WIA be roO(jed and sprl Ing will occur.

0 T S LB ety o e o ps

8”*“? i hSFrc%urO””t?en e e e

gnrarn are commonly lifte ?]atahr her lingal speed
an heavy Hraterras su? as coal’and_ores.
(/) The size of the preces of material. The smaller
the pleces t e etter the material frIIs he buck%ts
and the smaller the air spaces or ? S etween
mes arﬁe pieces of coal or stone do not
ell, an ey require Iar(Ire buckets srmHI to
accommoda hem wrtho Hr Ing or n er
of falling out quige apart rom the number of t
p?r hour to be'lifted, The eIementary fact Is oo
often overlooked by inquirers,

In, addjtion fo these six well-defined fact]ors the Irftrng
cap cit of an eevator IS also |nfluenced by the shape of th
uc et e inc rnatron of the eIevaor andthe physical
n tion of t graterra as 10 wetness ar'd viscosity. 1t Is
nown t hat amp fine coal Is a troublesome material to
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L f because it rII not flow at all freelgl hut hang P
es over an opfs feeql ng Also ? mp coal d stcrns
to Kets n rr%rms an interna rncrustgtron wr
? re uces the effect |vec acrt of the buckets.
anner trc y materras( as morf %u ar, wet | rme
z Fn mug, %urre buc ets of S ecra shape and cause
h b ggup and cakrno In f% the buckets
ave ec anéd dut from time Yo time. There are ma
rfaIIs eset the ~conveyor en % owing t
arrgP th 81‘ gh srcal roP erties of the varlous materra
N he g uIraH les of t econdr}rons of oPeratron
en material to an elevator from a I% %e bottom
er, some means o reg uathn g the rla rf te of ee 1S con
ent necess such as a sliding [ jI
eaer oraro ar fee Ln cases Where afew arg
o fcoal are mixed with muc small cgal, agrrd ma euse
to rnteLcerht the fumps | rH)ead of Hsrn a Coal rea er In
aSWOrKS owever coal nreaker avrrqe er20r ros
enera1 use in con exron with co% %e ators to reduce
are um S oasrze of out -Inch cube pefore carbonising.
% be useu to Introduce here |n tabular form “a
roug0 su estron as 0 the safe sizes of buckets and chains for
var| usc aclties of coaI eleva ors Inclined at 60 to 70 degreeé
and tted with heav ma lea Ie cast-1ron buckets of standar

e, as used In gasworks, collieries and power houses.
KE )4- rnc?r %uckgts ever need two strandg of cnam

T able X—Elevator Capacities

Tor]s of Len i of Sich of Suitable Ley Chain.

Coal per C ets. Lon Short
Hour. -Type. BUCKeL, Ievagr. Elevator.
Ref. No. Ref. No.
Inch Inches
R N R
15 18 1§ 500 508
25 1 ik 600 50
40 15 18 614 600
6 i 5 It ol
120 24 2 2(1207) 2(1200)
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4. Double- strand Crankeﬁi EIevat?r—Cranked elevators
are convenient for clearing obs (ies and following the slope
of, roofs Instead of Uﬂn?C rved eleva ?rs or inclin ?eleva cfrs
Wlt Ose%dellver ytes. The etalsare ener ly 3|m| ar

averth elevator, from which the’ cran
r(ia\e/artgr has been (?eve\lopgd Some examples will %e brlefe ly
The (?ravvmg (Fig. 96) represents a cranked elevator at a

a . v

Fig. 96.—Cranked Elevator at a Colliery.

Yorkshlre colllery de3|gned to deliver 30 tons of sma}ll coal
E)er hour into a $im escra er conveP/or discharging through
everal openings mt .a storage bunke

Another exam els rema able for |}sgreat length namelg
103 feet cent ﬁ avm%a onﬁ vertlcfa eg and as or Inclin d
leg, passing througn the wa eeds” 30 tons of coal P
hour o a pulversed coal plan t the Derb Corporaion
%I er-nouse, supp Iy team 10 eelectrlc ower- station.

This elevator 1s d y a 15 HP motor. " The I4-inch
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buckets are srnaced 24 inches aa{aart on wo strands of Leys
No. 330 cha| using GZO ac ments.
In a final exam[l)ebo sucn an e fev or the d;nclmed leq i

arran ed to lie }]us roo an old retort ho
with fo 8occupyl 9 much headrogm. ranke evator
IS 0

eet centres and has 20-inch maIIea le Iron uckets
spac 24-Inches apart, the capacity being 40 tons of coa
%our

IS driven by a high-speed compoynd engine of 40 H.P.
whlcn also dnve? a crgss gonveyor fnoJ a pa|? ?shut le-Delt

rig. 97.—Head of Continuous Bucket Elevator.

conveyors raveII|n% slowlg/ to and fro over continuous coaI
a\%e opPers serving th hyd ulic retort- hargmc{l a\c ine
3/ this Soutn Lopdon Gaswor arger
eIeva tors of similar t ge have been erected a\t other oaswor S,
have ?lven complete satisfaction.  See Plate X
nclined Continuous- bucket EIevator—Thls e s
speC|aIIy sunabe for many materials contalnlng
and 1f ?so mn(ch used ‘for lifting smaller pigces o
materlas lke co one and cru e ores Such ¢ t|n
materials are very . destructive t 8|ng n]c ets.
Bnnmole IS shown In t he lag r? T esteel Ia
uckets are S0 shape as to” form c utes at the disc arﬂe
point; the contents of each bucket falling on the back of
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bucket in advance and sliding quietly off without much fall
Into the dlch1ar e chute. u% %eydlschar e I3 very easy
at a slow speed o about 60 eet er mlnuhe and there ?

minimum of %reakae At the feed point t (?terlal IS Ted
directly Into the rising buckets from achue and there 1s no

Fig. 98.— Continuous Bucket and Chain.

Fig. 99.—Simple Type of Overlapping Bucket Elevator.

dredging.  This mode of feeding conduces to durability
and "also r?duces the power needed to_drive the elevator.
ggrqr;%b/&r A arge ana very long elevators of this type have heen

Fig. 98 shows a common type of continuous overI m
bucke? bo?ted to a Ley chain 8/19 12-Inch pitch ; a stee p;?lat
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being bent to form deep sides, and a crossplate e|ther rivet ed
Oy g e e
or weugeglS Dot “zP addsa rec?abl Oealllfceggfn gbucmcb
pHefln Caannd gesrrr% e];a%erwpe& |st hﬁgnfdetfsq 9 & 1. pit
Acon Inuous bucketeevator of the sim Jest Xg IS shown
In |g as often ﬁpPlled IN quarries a -screening
plant.” The rising cha nruns 0 fanged sugport roIIers
greferab Oy chilled, the return strand h gmeq unsugﬁﬁorte
e TS G o 0
Q aternat}ve e3|lgn of elevator has eﬁ ra deedp rpalleaBIe
iron huc etso special” shape EE t)U) e) wif Iongr nge backs,
placed  close to fther but no over PJJ his™ form_ IS
g\ﬁ%”aekt)l?/alrrl]etsm tlﬁtre r%?fea le buc e larer1a0\eer||r?p§|
Gl e“éemsa“' i
rsnrrlmre]HtecapaTm IS (Je5|gn IS very suna e for gravel 2|evators of
There 15 a practical limit to the lenath of an elevator
whleh IS dlctatgd% the strengh of hge standard chams
avalakile. When a ex raordln it 15 called for, It
gosmb to divige ug he duty between two or more eIevators
egrcahnggd“g;] Sgnaesfeasqd ehejr%oruer?tuce the load on the chain of
In this Tnlque example SFI 1002 for a lift of 150 feet
e, SIEVOrs a1 el o r%’eéje'v”ato?”.seﬁ? e
10 s i s o o 5
nlt ate rockgkno nas {Lce The chain sPeed IS 75 ?eet per
mlnvte oug grﬁ)er elevator runs_slightly faster hﬁn
the ovver 0N, ?prev %all POSSI |I|tY ofa%hoke Note
drive of both' elevators from' one mofor feed 15 t aken
eiteggr rferom a large bottom hopper or from a tray conveyor at
P yns chapter will be flt,y concluded bay reference to an
eIevator of quite exceptional”size, having dn hourly capacity
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of 500 tons of Iump?/ limestone up o 18-inch cubes. This
gdeleva or, erected n North Derbyshire, 1S of 63 feet centres
|nc rlvete steeI buckets fmc hick, W|(§h
extene overame%m s, entlon asarea% een mae
f this elevator hagj ter VIII, where qu 5 |s a eg
drawmg of e actual oubIe strand see r% er. c ain use
the chain Is of 36-Inch pitch 3n has thsjom pins, also
case-hardened steel bushes and rollers 5 inches diameter.

The flanged supporting. rollers, 12 inches diameter, run
on he?vy angle tracks for mg Part of the fubstan jal Jattice
steel frame.” The terminal ﬁ]ocket wheels fare Inc es
d?meter and the 9-inch top shaft runs jn self-aligning sp |t
roller bearings. A view of this giant elevator In"course 0
erec |on I5 sShown In Plate XIV acin R e 129, There
would be no technical dlfflcultg in maki fg an eevator o{
t)helrs e capable of raising 1000 tons of lumpy materia



CHAPTER XII
ELEVATOR CONVEYORS

1 V- bucket or Gravity- dlscharge Conyeyors—The next
class . of ma hines tq be c nshderd are hose. designed foi
car{]ym ti material In botn a vertical and a h rizonta
B simultaneously, such as V-bucket conveg/ors and grawéY
ucket conveyors, the former the buckets are rl%l y
attached toa [;F]alr of calns whereas |n e latter and more
buc ets are pivoted to the chains and dis-

Eh) rlf}ea i Pr contents by tipping.

Fig. 101.—Diagram of V-bucket Conveyor.
the V-pucket conv r d|a med in Fig. 1%

buc’( ets are of S metrlca aea I%/serve as pus Iates

or |% S 0N he orizontal ruq jJust as ascrape conve or

J contalnln% the usua |sc arge ouﬁets eln\g
This er

Ift |s h%'h(?’@) ehe e(?rtlzsghtgij

hls Tair ort
chains.s eused o run f[]eglg/f%h H;en i rhzont rac%7

1S 15 a §00 In CO& or 0 er
non- a}hraslve mater)/% %

ac
T uantit f n
cons ructlon not \ab s%? ent gn of %graflﬂ rry|

capacity.  Obviously the transfer from the verti
i

?er
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conveyor trough |s very ?en tle, the absence of the usual
delrveychue at t he top, of an grdrnar}/ centrrfugz(al drscharge
elevator enabling coal to be handled without brea 9
Along th% norizontal run a V- bucket conve certaipl
absarns “sligntly more powe r than does a tipping-hucket
carrrer ofe ual cagacrty and ength But, on. the ‘other hand,
there ar% er W arrn% Parts néedin at ention ang Iubrrca
ron ile the first c0s }s] precra ?vver Barydue
%her charn speed at which 1t s feasible to run
e g bucket conye ors have been mad t
Lrnk A conveyor ha] buckets 36 rnc es ? q
V\y Ornches wrde wrh a | f aCl 6 cubic fee
Il carrz ons of coal per our when spaceq at
8 inches and rnat 100 feet per mrnute Thrs IS at east
double he S ee at which 1f 1s wise, to run atl ngn ue et
carrrer esames eedr tis feasrb% 0 carr
? ons o coal er hour, by using buckets. of g rc
eet, caﬁacry measurin 48 Inches r?/2 Inch es Wige %
11 Inc art orf chains of 24-Inc

es deep, spaced 2 feet a
Prtc Thus the bucket convegor comes _very much into
he picture when loads of exceptional magnitudé have to be

considered.

An |n?tructrve application | ls 8resented bP/ the coal han rnﬂ
h/ Ha he Maryland Steel Co, at Sgar ow’s orn
85 1 oelevaors wit Vbuckets

rnc

aqe eet apatt, runnn Eer mhtu ﬁ
ertical hft 1S 991 feet, an Ehe orrzo \ un 16fet T
cap cr(s H s 110 tons Amerrcan er hour of crushed coal

Eac qmo or, of 40 H.P., 'has a very generous margin ;
the startrng 0ad bern%| H.P. and the running Ioadl
\évrlr_rlp e power neeted to run t he elevator “empty is only

Both of hese elevators feed a 30- mcbh belt conveg J
253 feet centres, runni g over oraﬂ IS at a s
650 feet permrnute an urpe wit raveI Ing tr Ip
lJ)En “bucket Gravrt bucket ” Ca rrers
rﬂnrn bucket ¢o ve [ consrss of a parr of endless chains
ni gover sultabl e rrvrnig and corner wheels, and carrying
a Serie kets whrch are not rigidly fixed 1o the chains;
Put can swing freely on trunnions or pivot Sp |n?I % ThiS
orm of conveyor does not differ greatly in principle from t he
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Cranked Coal Elevator.

[1X *®td
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54-inch Continuous Bucket Elevator
for Large Limestone.

18-inch Bucket Elevator Feeding
Foundry Cupola.

AIX s



ARRANGEMENT OF

GRAVITY-BUCKETS

Fig. 102.—Section of Composite Gravity Buckets and m.1. Chains,

SHOAFANOD  HOLVAFTH
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swing-tray type of packa or, and indeed it

e T b
with e%ul rgrret ?] le rng -Dycket conv fy
charac teristic f atue IS that the centre of dravrty of the, fuI
buckets must ah E/s remarn below the axs of“sus ensron
thys enablrnﬁ hains to raveI horrzonta ly, vert cal Y
rndeed Inclined aﬁ any an e with ou he buckets spifling.
Each buckfet IS reall Irt E)prn% fruck or car mounted on
two smal ange wees see Fi
8rm of combin Iﬁvat [ and conve or has] been
much use for filling the overhead bunk erso OWer Nouses
on account of Its quiet running, dura d/ ang Iow Wer
cansumption. . The' customary sow chair. speed of apout
40 feet per minute has agood deal to do Wrth edurab iy,
No doubt the noise wouyld be reat an P h
the speed we(s Increased to, say, 100 feet 8er Inute ; wic
IS not regarded as n eXCESSIVe speed for either.a craﬁer
conveyQr or a V-bucket conveyor. - Thus the tipping-bucket
carrre 1S essentral a sows eed machine.
hS"aré‘ﬁeserhyhixrmdvus e ot e o 1o %h"sed
coafl gut hrs double se i now ohsolete. qrhdj % oy
the life of an expensjve conveyor was. much s rtene
h/ he destr ctrve actr n of the ashes on the buckets. Experi-
ﬁaﬁ dlg%rovean nat It was far better to instal separate ‘ash-

Va |oqu) methods of arrang[r and ﬁrllrng grath buckeﬁ
are adopted y may OVEr there “ma a Sma
cearanoes 8 Fween hem a he crosshars conneotrn%
e two strands of chain the former case the buckets ca
be frlled Erom a fixed chute, Whereas in the latter case a special
rotary Tiller 1s necessary.

common layout of gravi bucket conveyor is that
AL an g 6 ff o s

rndrca bekowFlﬁe oller-house flodr, 5‘856‘3 rijdq berou? ed

nn
%uf ﬁrou% wise) for ?rfung ashes into an eLievated %unie
In the IMtervals ‘when not”in use for coal. A prererable
arrangement |s represented in Fig. 104, the [atter needrng less
excavation, unles unneI 15 required’ for other fumose

For empt rn? ri]uc ets a series of fix Ted “RQ ers
are placed unde erertu]rred points of disc 1ge one N g
orm of tripper being shown in Fig. ese trippers
f ft b Fig. 105 Th
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meet ;f Jectlng C ms on the engs of he buckes which ti P

e | roug e&]rees n or  to_discharge the
contents after w | h he Kets swmg anout for a few'seconds
before resuming the horizontal position.  The speed of the

Fig. 103C Laggnt of G.B. Fig. 104—Alternative Run.

Fig. 105.—Detail of Bucket Tripper.

buck gts should not exceed 50 feet per minut wh|IeasIower
spee |s con ucive to quiet running_and durability

r filling th ucketsaro tar Hler 1S plafced between the
lf er an the conveyor a e end Wer run.
hIS delivers a measured quantity of coal |nto each bucket
and prevents spilling between the buckets. One form of
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filler i |? shown in Frgh 106, hrs berng driven b¥ Fr chain from
one_of the corner afts.” Another form of Til er 1 shown
In Frg 107 which is more eﬁectrve for ar%er g qbn here
areer other designs In use. Each ma riven rxranr
a ar%e SR]rocket WheeI on the frIIer shaft and earing t hew e
Into, ain conveyor ?harn or It may be driven by a separate
chain from a corner sha

Fig. 107.—Fan-type of Rotary Filler.

Many byckets are made of J)ressed steel | rn one piece, with
the cams of malle ﬁ e iron riveted on:_others are made In
malleable iron, with the cams cast on. The particular deal
shown In Fr%r 02 15 a comgosrte buck ;t havrng mallea
Iron ends, with a steel- pz?te rivete e en S
esign havrn? the pract |ca convenience of enabling t esame
ends to be utilised for u%kedrs of different widths™by simply
varyrng ecvgludnt{] S 0mot r\y t %ucket conyeyors are fifted
V r
Wrth fIa irnk ste charsnsg gutyhe No. 1412 Yn ﬁea[ﬁe ron
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frn In shown |n Flﬂd 102 s, also successfull¥ emP ed, everé

0

?rn g alike and cast.in one pi T rde bearin
area of the pins Is con§ucrve 0 dura 1y. Thet f}d
of chan ar connecte Zcrosssays between the buc ets,

which the gau econ
In A erica v types ? ?prn% ucket cﬂnve ors
ove Pprng uc ets are arﬁ; rncn;
l“mf erials he% ebebter an the ordrnary type wit
? ween UCKetS %cause they can be”fed at any
n the horizontal run ﬁ” ordinary chute or by a
%g ee er. For small coal, however, 1t IS a eata Ie
stion whether the overla prn? buckets are re fa %/ worth
t e extra cost: he revolving. filfer bern? urte efe trve for
T ing smal| materral and it'js possible To em o[y travel rnﬂ
Br{l]eersomhen It 1S necessary to feed the conveyor at” more th
Rn unusual a FHglrcatron of an overlappin bucket conveyor
|s eprc ed rn this machi brn des| ned
sbper houtr of Tate’s cub e Wtﬁl
Rouns erc ic foot, from the ?Iroundf s‘o
piper conveKors on an uﬁ[p oor. The vert |caI t rs
eet and he two horizo a runs fotal %8 feat t ung
run avrng ree trippers. 8-inch buckets are e
? welded “steel lnates and are galvanrse grotect esugar
TOm an% 0OSS rr% of soiling,. The supp ting . ro lers are
lined wi %rapr ushes neﬁdrng no oIfin nor Is the chain
lubricated The chain sPe% eet ermrnute
On accoth of t eove[]ap% the empty buc ets urn omgete
over att H o izontal run B escendin
eey neither hor zona nor inverted, but occupy a
Interme |ate or vertrca gosr lon.
rrrer—In Amerrca great Use has been
ma e of a slpecra over agprng bucket conveyor known as
the Peck car ler, 0 styled” from the name of ifs designer,
Staunton B. Peck, Vice- Presrdent% the Link-Belt Co. i
108_gives detarl of the chain ar] uckets.

e adoption o{ overHP Ing lips on the buckefs to Prevent
erlwr thou arevo vrné rrn roduces a mechanical difficulty
snown In r rom t euPper drag m (a) It r? Clear
that on ‘he ower run the rear of each bucket is overlapped

by its follower. Hence, as a bucket starts to ascend, Its rear
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|I8 cannot %et free, Wlth he result that the bucket spills its
ntents and no coal 15 raised.

ne wa V% ov?rcomlnﬂ] this dlﬁlculty IS t0 agply a tilti mg
?ear ich saII ebu% ets eforet enter th
ower r(n anij reverse% he natura Ieﬁ) Then the fuII bu&kets
can rlse freely with their load to the t Pe run. This tilting

= n((J)%N g\r/eanIn roedtuecre sv\%(traé/v o a?ge 0 the overlagpi
buckets at th %ottom of t ev)er |cai s 0 suspenﬁp b

Fig. 108.—Detail of Bucket and Chain
for Peck Carrier.

buckets from arms. rerctlrL g 6 inches in the rear fthg
10| pins of the chai tnis alternative method is a ng

the Peck carrier.. Then, in passing round the corner wheels,
the buckets move in the arc of a circle of Iar?er radius than
the Homt E)IHS Thus the uc ets are automatical Yse arated
at t ecrlt cal p%mts andl t matters not which way the buckets
over%eaon CngeVrVE{SrUHe nly overlapping conveyor in
which throughout its entlr% at?\ Y/vhether E/Fe)rtl%al hon%/ ntaI
Inclined, or curved? he huck es 051n alwas mamtalp 1( elr
proper carrying position by gravity alone. It'is the only form
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Whlch a Lull loacled hucket can make a complete circuit
ut dlsucC aerém% Its contents.

e maIIeabIe |ron ca mgs |n one p| Ce.
Th e over appin q
male

Ins are Inverted V-shaped
anot c?rr rlgl and spill at t he turns. The c alns any
also mal

edole cast iron, because this material resists

Fig. 109.—Diagram showing Bucket
Interference.

corrosive action of wet coaI and wet ashes be er han stegl
and because the wide seat ori e engs of the bush nws and
Blnf cannot be obtﬂlned In a link of flat bar steel |hout
seless welght in the body of the link, whereas the large
eirmg area can be very convemently obtained In the cast

A movable discharger or dumper may be used, engagin
the cams on the 3|degs o? the bBckets yan(f S0 1 |pp|r9 : g
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contents.  Alt rnatlvel a fixed discharger is fitted at each
?tf]e re uwe |scha\e\/9 gomts aS shovgn in the |IIustrat|on
§F| j nis sho Peck carrier used &as an elevator
nlg for faising the coa and ashes to overhead storage bins,

CHAIN BELT CONVEYORS

Fig. 110.—Peck Carrier in Boiler-house.

he dlstrlbu |on of coal withjn the boiler-house being effected
Ay B N
[urou 0 aji Cjoglgmg fee(ier and a crusner % break up the I%P

e RDPEr ot by secenics. TS Th Tt of teedng
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can ec ntr |led by the num%er of reci ro ations ermlnute

en f stroke oth o can
so as ¥o glve a g} O IJn |s

uniform rate. e rae of ee
herefore, |nde ? Je>nt o} the o(Penln In the_hopper, |
ater |s mad e?

largest pieces o cosz;J o SIZee aacstlon o?arIeC|h$ogret|en oot ”ne
feeder es Clearly represented In Fig. I? ﬁ %ll #a%’g

Fig. 111.—Reciprocating Feeder in Action.

ShOWI n%] the bo ttom Blae ei]t the be mnmg of the advan%e
# ? the advante an d|%
e ect on t e coa of he reurn strolie of ttom %
t 1S true t f‘ nveyor with over aéaplnéq uc ets can
ed from a simp ec ute but, of cours re then danﬂer
o ver nregél ar feed |n and occasjonal floodipg of
bucket W den rushes ofc al, which meanis 1)

An alternative method of e¢ msg n overla plng bucliet
conveyor Is given in Fig. 1 shows an auxifiary slat
convegor or link-belt apron feeder with corrugated ~slats
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delivering c al from 1a bottom hort) er below the rarlway track
Into a coal oreaker. from which ecoal faIIs |n the' lower
[)un of huckets. Thus entire_cont HS ts of the wa on ma
e ume at once Into erecervrn ger and ervere
nafarr éty stream into t emarn cgn The feed |g
eIt rs L in order economrse el tand reduce
econve or tunne or trench e feeder can

of
arrgen gavara e spee moor thus enabling t eraeof
eeding to be adjusted to a nicety.

Fig. 112—Apron Feeder in Action.

AIthou hit is usual for conveyors to discharge at one
poin{ on at any one time, ossible to make specia
avrt ket conve ors Whrch ar caﬁable of disch rorng
err ssrmu neousyat two or ree different polnt
Cert arn o the buc eﬁ are ‘made to arge at one rroornt

wgrlrrl]e ?ur retgugrlfetswr pass this point an distharge at anotner

Peck carrrers have been made in capacities rangernag from
5 tons to about 150 t onf] an hour at the slow sg
eet per minute. three most common Sizes may

rated at 20, 40 and 50 tons %f coal per hour, the respectrve

bucket drmensrons bernﬂ] rY inches, 24 by 18 inches

an 4 Inche e width of the ucket IS made equal
he prtch of the chain, which Is eit her 18 or 24 Inches.



CHAPTER XIII

THE DRIVING OF CONVEYORS AND
ELEVATORS

Although conveyors have heen kept especially in mind
when wntm? this chapter, many of the remarks are almost
equally applicable to some other branches of mechanical
engingering, including crane work, crushers and printing
machines.

In" common Wlh most classes of machlnes there is a
remarkablg anet H]et 0ds Of_ariving. continuous con-
VeYOrs an eeva emodes of trans |t|nag power from
|ts source t e 0|nt 0 a |cat|on of the lodd being botn
numerousa 8 al Interest,

The method of ap d the t oqu{e direct to the main
shaft X means of a steam c ﬁders and cranks S0
common in ocomo e rac[lceb 1S t un nown In clon
Ye or [fractlce Also it would e u absurd to couple 3
arge slow-running eIectnc mot or ect he maln sh ft of
a conve or ;. the cost alone o suc fa clal motor, e|n
wholl5{( rohlbltlve Thus a ralﬂ 0 [)%) ucin g(e nnr(%1
some d 1S quite necessary, and the problem 15 to determine

hat form of educ[lon should be ado ted havmrg re aﬁ dp

evanous ec nica and commermal C n3|derat|o § Involve
omeo Eom fo eeonmdered n arranglngaeon
veey?]r rive are onvenlen(‘;e Irst cost, quickness ?f elverg
canlcal transmissive efficiency, durability, reliabi |t|¥ [
freedom from breakdowns, compactness, qmef $$In.run mg
cleanliness, dust t htness and facility of E)ncatlon f
recent years mult Ie ro;fe drives “from electric motors

have ecome extre K opular.
¥ears ag h-pressure hydraulic engines were

Plozvd or dnvngo enes of hang conve¥0rs L|ve 000

arehouses ; ut t e\ gartlcu ar arng ication of ater
ower has long been obsolete.  Hydraulic engines are too
139
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wasteful for constant work. drauhc Rower IS mor suitable
for heavy work of an méer Ittent character, ? as the
0 eratlon of dock gates and coal h0|sts raising full wagons of
aI or shipment.

|rt)y ears ago small stegm en([nnes were in much
favour for nva onveyors, and are still employed In 38
?asw rks. But t ? mos common source of ;‘I)ower nowaafy
S a |gh sPeed electric motor, this obwous re umn ar
more requcing gear than I necefsary In t % seo
en |ne dnve %nolne usually ‘drives z a et from
P cran snaft to a pn ey on aco ntershaft, WhICh

%I %eare b as%urwhee and pinion t emalnsaft

eoo Veyor f nsom Cases t eseam enf?me

drive a ma|n ine- ?haft rou% a belt or [opes,
Whl h-a second belt will transmit the power ﬂ the counter-
shat other lant belng alsq dnven rom F fame I|ne
f tTtas engnnf driv |soten arranged simi rey
on% erX|bebeIt Ip the flywheel to smooth out t exg oswe
shocks and |rreu turning. mo ento}r or ue%t ngine.

esame eo drivin % rou? satlssme
times adoPte he case 0 moto nven plant; but o
recent years it has become more customary to'use individua
motors, ?ne for each conve or or other’ machine. These
individua mo ors comman L}/ up at speeds varying from 750
to 1500 revolutions ermln te, thus neces%ltaln either rebl
fductlon spyr gearn and two count%rs 0 et own
owspeed fteconeor malnsa or else

Clﬂ
fithout |coof? ehv?cess'”tnes%e“%ra”s‘é?tﬂﬁe 1 %

IS required to ruh at such a very slow speed that tre

reduction worm geanng In Serles |s necessary, as for examg
In contlnu?us ers and In_continuous anneahng urna es
Aernatlve g hee are avatlable vanous Peg special
ars of compacﬁ form and la uction ra 10
WhIC cnsome Imes be utilised to advantae more especially
on account of thelr comgactness, neatness and convenience,

se doHt the score of e% nomy In first cost.

The nvm oear of package conve ors of the double-
SﬁrVICE slat type ssomeYvhatu usual, mnasmuch, as the main
aft of the conveyor Is alw s vertical, whereas |n most con-
veyors the dnvmg shaft is horizontal. As a rule the main
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shaft of a double-service conveyor is driven through a worm-
wheel reduction and pelt ?romya motor below t% conveyor,

Fig. 113—Worm Reduction Gear.

Fig. 114—Combined Worm and Spur
Reduction Gear,

as depicted In a former hotograph (Plate an_ oil-dri
%%rn placed be ow t whgelID In other cases however,
bevel Wheels are used.
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Probably the best wa\%hof drivi ng (a Idouble servrﬁe con-

veyor 1S to dse a worm wheel enc% n an ojl-t t cast
Iron casrng orming an oil-bath : tne w m berog % of
nrckel steI harde ed and ground, he worm wheel

ernﬂ rProvr ed with a gun etal or hosp or-bronze rim,
:1 cut or, h%b% {0, |t he worm accurately, The
bridraw ack is the nigh initial exldenﬁe but thisIs jUS
fiable on accoth of the”Jncreased cleanliness, durab Irtyﬁ
tr‘r)ee oem 0rom eatrgg of sucrheasedrrne/eeﬁsucom%})%re Wltnve
U
hegshaft% %re frtteg wrtB Baw earings hﬂ] rust w ?ters
% ? sacri e worm an spur wheel reduction
gero he yencose \{LP
se -Con arn%d e ch motors from ? t] F H.P.
arg o tama e with the dodh e-redyction sBur w ﬁ S Ccon-
%ame In a caslt iron oil-tl housrnq reducing t 8 eed
rom 1500 revolutigns per Minute of he armatilre
150 or even 80 revqutron er minute of the slow-spe dshat
Such motors are extr me compac an(d) convemet or I (5
conveyorwork aswel as ono rca rdrnar single- ea
electric moor% of an}/] rerﬂurre size are also made wr the
open back shatrunnr g at any speed from 150 to 250 revolu-
tions per minute
In the case of coal-face cgnve ors for mines, el ctrrc
motors are commonly used as the source of ower or
conve or? and_chal scraper conveyors, whereas coal con
Veyors of the Hrggm% ype are often drrven by recr rocatrng
com resse -a Hg a&p |cat?n of cnveyo[]
compact nessrf % m% ear IS gcra important
herdtavarla or coal-face conve or em Vﬁ resrrced
n arran mg an otr inary conveyor arjve Iw ire ta dsolurce
ower alfeady exists, such as aconven ently situated line-
sha?t he chorcd/ f( the' most surtable met dyrs usuaﬁ con
me ecomgaratrve merits of a belt or cam
epas ropeS have sometimes enuse tp rrve co
veyors and guite often spur gears and bevel earrn
Here arises at qnce th uestron a (fther 3
ar icular conve%/or IS requrre o be sarte and sto ﬁ
m epen ntI he line shaft.. If this Is a necessrt
fast and 00 rr/s and a surabe belt- movm% I must
be provided on the countershaft of the conveyor when
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dnvmg ey meanﬁ of a l%elt AIternattveI?/ a friction clutch
can eusd this has the drawback of being m?re EXREnsIve,
(? case of.a chialn drive there IS no alternative buJ
to row e a riction clutch when the conveyor 1S e une

e sfart rftd stmped from time f timg’ Inde erh ent
I|ne shat although occasmnaly a clutch of t
%pe ca Lse whenthe fpe%sare slow, the jawcuch

eaper an afrttctlonc
ere. 1S one point In which a chain drive scores over

a belt drive, and IO(hat IS t the 'nossmtpt o? onnecttn two
shafts which are not (ﬂune para .. In ot er wor no on
are Poth quarteﬁ tWIE %nd halt-twist dnv 053|b ut als
angle drives, thougn the latter are noto requne except
when driving ncljned revolvmg screﬁns e by an eeva r
shonld not be for?oten that"the chain links” require 1o
srp0 ucb? y set for a twisted drive, whereas stock links will gtve

o B Bl o !
Cﬁrltglfn? ha abeIt nve he %nc tion on the bearing sb%tn

macnin degﬁalﬂlgorﬂ F]%r OEE %e E”VES IteISOPe%eSSI?]r\yeroegmgot?]/

t e of chain IS ch a er than the other
ayr% IS narroe\/ert/ he same streng but It |s not uney
silent in runntng There are mary cases, owever W ere
a. WeII lubrica machlned chain runnln% In a ust |?
oil-casing 1S no ea5| roposnton d the a ernat Ve
|s to USé %c ain p will run with little or no lubricat %
%Ley ushed c In f| te “h hardeneg steel renewanl
bushes s a type 0 nve at will give satistaction.in a dusty
atmo here, even where no | ncatlon whatever is possibl

e
and drat”hty IS mcrease the use of manganeesteel
R%?‘ & This chain, however, IS not uﬂaEIe for
3

gees as it 15 not made with 3 shorter [pltc h%
Bchs and, of co%rse only chains of short th can
use when h| h speeds of ro tion are |n (uestio
Anoth er e of cha|n that Is not o well known as it
,ddb chain, i/vhtch IS designed to. run oq
sma nv sp oc et whee and o engage frictionall

y with alarge driven grooved wheel. omettmes oth/
he driver anél ?he driven whee%s are grooved, teeth” being
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com I exclude IS grip chain is particularly well
rP P(l) meet 1 ﬂe conrfrtr% : ? a rath P large rdtio of
re uction at one step.
t Arrrlvrln]er%sftrgg aarl‘thcatI%?orOfs S o]rrv“r(r: '.On”a' iﬂplgh%ﬂere
tne gnvrng7 sprocL Whe Y IS o* 12 rnches dra eter, havin
twelve an a 3-inch Ertc chain ransmr he motront
a grooveq wheel, 6% Rhe diameter, keyed on { g
of the elevator, 1S cgse runs In r?I er arrnR/s

Such a grive has been foung e very durale and t
no trouble whatever, even wrthout any fubrication.

Fig. 115—(a) Toothed Driver. (b) Grooved Follower.

Sometimes a \V-rope drive with grooved pulleys is preferable
0 the ordinary pelt Fzirrve especrgll WhePr 3/ sha%t centres
are unusually cI se 10 gether and the ratio of reduction 1s
rather high. oest Or exam Ie nan irrr comgressor
[V { ahr -Speg 08 esirg eprop %/of
exibility 1s al o more Ina In th e case of a V Pe han
In a |eather or aaabe hrs resp ech as \g/ell as in silent
runnrn aVroe rive 1S etter han a chain drive.
Eec rrc ower lends |tse]lf well to facrlrtg/ of con trol b
a 3 Itch gears.and ea o tion of fe\y prance
Incly g he automatrc cut ? overl oa
adaditional safety against overload can be secure by e use



Top Run of Gravity Bucket Conveyor for Cube Sugar,
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General View of 24-inch Core Conveyor.

Driving Corner of above Core

Toface page 145.]
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ofawood oracop er key or b;{]shear ins. In the. case of
con inuous elevat or servn %W relouse, |t IS usdal
have a push-button con ro anl he eIevaor
started and st gPed convenient ly at ea floor of the bujld
mglessAc!ct)%ma“V y a rope-operated swnch can be installed
The transmission ﬁf gwer t% electric cables Is, economlcal
clean, noiseless anﬂ ex not er tt)omt In Its favour |§
he ease with which the currenﬁ ran m| ed can emea(fure
means of an ammeter enab md Hower educed
! Lorrpe nt ehagnme er reading and the known voltage of the

s -Volts x amperes
Blectrical horseTpower- 7469

from WhIChI t 15 only necessary to divide by the efficiency of
Ct(t)ewrgooor 0 gett heybrake hor%e -power reqt/nred dnveythe

Ayf ther advant age of a direct gurrent motor is t he
£ase an SImPllCIt Wity which the speed can be varied acc(o
mg to requirements t roughou a wide ran? Nowa
there i a arked t en encg/ mg conv SW|hvana e
spe d mo ors, enab |ng speed t é to a nicety,
neither too fast nor too slow for t ? artlcu

Unfortunately this facilit d seed con rol s not an
Ettnbue of alternati Ing curre t motors, whose sgeed cannot
econvenlent vaned ex ep In Iargeseps unIess N expensive
commu atort pe motor e used.. ~When nvmg a_conveyor

means of 3 3-phase motor It is generally more feasiple to
| staI a mechanlcal vanable sReed ear of the Reeves’ t ﬁe
than to reLy on switch mecalsm In this oear expan
gn contra ting cones are Use connected togeth sho
elt cary Xlng wood gantng p|eces The Standar S|zes 0
t |s van espee e ranlge from about 3 H.P. to about

As a simple alternative stepped speed cones are

occa3|onaIIy used and an ordinary belt

Another al ernatlve IS the "so-called, Posmve infinitely
variaple (tPIV speed ?ear usmg asgeua chain : but this
gear IS apt to become very noisy as it wears

One of the beit known and most_convenient dewces for
obtaining a very large reduction ratio in a small space Is

10
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known as he H.R, gear, from the name of the inventor,
% Hatcher, and ometlmes referre t0 s th? atcher
%ear OX. It con3|sts o rou of worms and whee ormlng
T SO S
as a ruf gthou h sometlmes at right angle %ﬁe sanga%i
ear_ ratios ran e from a m|n|mu ahout
aximum  of anout 400 (? » but much higher ra |os are
possible whenever require

Fig. 116.—Alternative Drives to Elevator.

It s thus eas}g to reduce from a motor runnln? 2000
revolutlons Permlu to a slow shaft ranmn onx evolu-
n%n(s)rper minute or less, using a relatively cheap and compact
The t orﬂues n the slow- sPeed shafi of a Hatcher or
Stone’ fs or a speed of 10 revolutions. Ber minute
range ro 205 017000 Inch-po %ndsl n the various standard
SizeS ; but as the speed ego%ls llowable torque on any
particular size of gear gogs down, and vice versa.

A word of waming is necessary to ensure i]h a size of
gear be selected well“above the rated size, otherwise there
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will be trout%le from serrrius overhea mg This requirement

means hr |rst cost but ow marn enan e charges

licat rong |{p -speed motor drrve 0an eIev%
ytil |s|n HR re ucro (t] rrss own Ip |g
design |s an alternative to the use of a slower motor wrth

beft dtrrve chain ana spur reduction gear, as shown in the
same figure.
In Eealrnﬂ with slow speeds of revolution |t is much safer

to work With torgques f Y)vers at least as reqards

strengtn.  There | asrrB ere atr twe hese quan trp}s

the ower hansmr ed oy a s at erng Pro duct o

tor ue and p]eed using the co[re? Nits of measurement
Uppose we have a ge rwhee r rnf%pgg leacdrus exed

?snap) a At %rprngh crrrﬁ qhe speed ein rev 1trons
rﬁrnute the work done per min(t orce

uItrpIred by t he space through which it is exerted or
WORK=Fx— xR.

Put the ¢ or%ue T, expressed in mch -pounds, is Fr. There-
ore work done per minute is

T IR.

Hence the horse-power (P) is

314
6x33000 ' X R

198000 ,.P.
or the torgue T'= 3 P

which 1 approxrmately 63,000 times the ratjo of the
%d%sSt ower transmitted” by the shaft to its revolutions per

For example, if the power required at the slow-speed
shaft is 10 HpP at a spee% o? 5 re%/olutcrions per mrnutep he

corresponding torque on the shaft will be 63,000x —, or

126,000 inch-pounds. ~This means a lafge and expensive
re uc?ng gearlocr)tu of the Stone’s type; [)t on t %JJ ther
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handd the motor can be relatively small if run at a high
" AIthog] h it is the ratio of horsg power to the s eeﬂ prch
overns the torque, it must not forR otten that the heat
eneraedb frrfctro mcreases both wrt thﬁ pgwer nd the
te ear rs much regtesra(rnv? °£ Hre heovrleS over eatrng
gearg xthan Int g case %f aqow pgwdrﬁ 1ow so]geedp %ox

Atter having found the torg ue at the marn shaft 0
cogve or, It 1S nefeSFar ho now eeffrcre%y ﬁns rssrog
before we can cacu ate t epower required at th g -Spee
shatcougr 0 the motor. aetrrs are prope to unu
timistic In regard to the actua crencyo reducrngg
byt for power ¢ IcuIatrons t IS jser o underestimaté the
efficiency rather than to exa gerate It

It 1S alleged that the echanrcal effrcrenc of an H.R.
reductrong rvarres rom 10U f ent In gears
havin ratd S u(o % E, an hat this hi frcrenl)( IS
marn Ine u\%o he feo ear. rs |so
uestion, utr % the | ower |g e 07 as tro of
0e ower ou% eooarver inpu the hraﬁe orse-
wer of cou see shaft wi
e owera fo shaft drvrded%g D t H

?/ e e rcrenc
gear n the above case this becomes [O-fi0-7 or 14 , or Iet

Us S
V\Zl ertr usin: a Stone S ﬁearbox It 19 consrdered economrcal
0 adopt a rather high-speed. mofor and rge ratio of
reductrgn In order hgt ehrlgh first cost of ehg gear magr
be compensated In some measUre by the savrng |n the cost
of he lectric motor, as well as for“the sake of economy of

S
P The motor and the (gear should \Preferab er he mo nted on
a common be he con e(}/or framin gD Tcure
t0 a good oun atron There should also e a fexrbe
cou lin ween %mo or and the. rnEut shaft. and another
betweer] the output shaft and the marn haft of he conveyor
thus eIrmrnatrn %endrn moments rg the shafts as far
as ossrbIe T earrn??]ould e of the baII g e for he
hspee shafts, and oOf the roller type in t %se
co ve |(r)rrr mslrjrra]ft all self-aligning, thus reducrng e frrctron
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An Instructive Conveyor Drrve throuvqh FIHrd Cou'ﬁ)
Irng—n the year 1933 a “30-inch sa condri aving fhe
exc VJJ tional Ien th of ?00 fee t centres for raP y rans Hnﬂ

t. b g granu ted su ar fro Pouse
was ?rect ne of the sb on on e nerres of Tate

Lyle Ltd. This and its wrn rot er orms a fine exam e
of conveyor en meerrng see Plate [ hen startedu
conveyo was riven témporaril bﬁa24 LIP. mo or fhe
? uirrel-cage ¥ e, Which eus IS a pened to have available

rom stock. 1S Was e ? se current of 220 volts
and he low periodicit 25 cles ?er second.

The condlitions o wfor In a irst were such that the
?onve or had to_be verg H ntP/started and stopped when
ullg oaded wrth suqar, al mass to be accelerated

ntrn o some. 6 tons Since force e uas massJ times
acce era assymin errod of Fccele ation to be one
second In atarnrnd char speed 0 ee per minute,
this meant an Ine Ara resrstance alone of about 2 tons, t0
overcome which an rictional resistance a heav star mg
tor Ue was requrre I t was noticed that tne ki

eter nee e showed a momentar starting ourrent) of
some n times the current at t hesead running_load. Opvi-
ousI |s meant a severe shock on tfe transmiission, which
was t only for he motor and the line but also for the

conve orcarns an e rrvrn
h t(fa st effort Fand shock

some extent e rghr rtrnng1
coud be reo‘uce or smoo hed out. ean % %/
[es |Tnt couplin wrt tse ective rr rrn aced etwee
% ?ectrrc ot ra ears a |ctono ace trl-
gﬁ friction ¢ t] motor sh Jo give a gra uaI
pICk-up was also ough ut not aa o

It is useful to note, however, %hat he orqtue ofacentrrfug}al
clutch increases. as the squareo he [eVo ar lons and
horse-power varigs, as the cube of the,spe emass%
shoes S0 has an mroence onthe ca acrtt(N ehorse gower eing
nectg rorrona grr wel torque IS ex-
pressed in inch-pounds and the sp ed in revqutronspermrnu

Horse-power= torque x speed-b 63,000.

A third alternative cushioning device houq t of was the
|ngen|ous and simple automatrc Pulvis ™ clutch containing
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fine shot, and adjustable for either slower or qmcker RICk U
according 1o he amount of sh?l“gontamed re the sh t

ma 3 re%a 8 a se Ja these soc
reauicers could, of course ec(?mbme ramec anical
Reed var mg devmg 0 get the desired resuIt of a cushioned
vana espee rVe.
the conveyor dnve under con3|dera lon, as both direct
and aIternatmg urrent were avallabli he site a chan?
ﬁ $ 500N ma emaenmenta y oasto direct-current moto
not onl ?abetter startl torque than the squirrel-
cage motor bt aso germlted o vanabe s eed contro
The latter was foun 8 vh desirab e eaure on
afount of he vanable conditjons of orkm?w en t ?s
elivered bg he conve%or d?wn a SW|veI (h) chute wele
bemlg PIC e ug in batches of twelve by means of a canti-
ransporter crane and delivered “into coa tmg ships
ar?es oored at various |stances from the 3

Aft ammeter re]a ngs at various spee s of the
conyeyor |t ws decided 16 BHP motor was of
sufficient size o do the Work whereu on asm ring In uctlon
motor was ordered, as emg moi ma han a squirrel-
caem?tor orsartm up on full loa Iso |vmga etter
power ac(sor mo or s ee of7 revo utlo Per mmute
ave the desired conveyor speed of 60 feet per minute, with

%a redétctlon ratio of 88 to 1in hree stages of reduction

elt and Spur gears,

Meanwhlle he author th been studyin he p033|b|I| |e?
of various é/pes of van? Cfpee geas 05 mechanica
?nd hydraulic. These included the old and well-trie Reeves
rictional gear W|hexpanihng and contracting conica E lleys,
als t he nositively infinitely varianle hPIV gear working on
a 3|m| ar kinemafl ciﬁrmmpe but wit ou st

ther 033| le ernﬁtlves We[ﬁ he permanent use of a
dJrec curren motor Wh avana ere3|stance In the shunt
cncun or even a 3-phase alternating curren commutator
motor of the vanables eeqd t (}/pfe havm%| 03|t|on of th e
system of brushes co trolled  from Istance f){ a smal
ervo -motor. Thou% the first cost of such a shi mg rus

alterna mH current ommutator motor IS extreme
?ertam fy as some ai ractive features, and doubé ess Nas ar%;reat
uture for some applications, such 2 cage-winding in mi
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Finally,_a Vulcan-Sinclair fluid coupling of the scoo
tube Iypey(Frg 1%76)1wa|s adolp edutor the ?oll wing reasons ¥

10t W?S eas to a [fID 0 the exrs |ng driving gear.
2. It elimindt § ﬂtarrr[r%] Shock from econve or

s of acceferaab'ﬁ 0 15 T 2 el
P ekl

ully flexibl (f connexion between the electric motor
and the loa

3 It germrtted of a srmple method of adéustrn the speed
0 W(e)rlgbnnveyor to suit frequently varying” conditions

4. Dist an con%rol of s}beed was. feasible by means of
push-hutton _ switc dear and a small servo -motor
operat |ng a simple ofl-pump of the gear type.

After introducing a flyid co Irn there 1s, of cours
absolute neet? deg art ?rom Ehp rc?]edness (be srm ?rcr
and t eceaﬁness o a squirre cage otor, t ? ﬁ
In the prese t case the 6 H Prrng that
already .0 een ma e Was u)tr |se his motor Was mounted
on a sim e fabricat ed d ate, gether with a VU|Cﬂ
sinclair c U rng of |nc s outsrd drameter and a roller
b]earrn ac sr de of tn t( ulley. . It 1 |mportant that
Iof hshould be nrn hrs Wa to ensure that
te ou lin saI ave onl ure torque to transmit. ~ Correct

ali ent taso e en
mogBFesrge oPrrvrn ff r}sh 81‘ cast quSIﬁeguged g
%fb ensrle allumrnrum aﬁo an ? d 9n NE
oero Qg éone mass. T e runner or rrve alf
|s 0 |ron ?/ 0 a stub shaft termrnatrng In a Iane
for cou u 0 the driven shaft. There Is no at
contact her eller and the runner both of whi
have numerous radrfrlvnescst on. In fact there |sacIear
gnce or gap of nearX inch hetween them, whrch 1S Dridged
y a series af whirli % & fo1 mov ng ?t | veocrt%
The statronarg % Jo eI mia an IS oIteE
to a fixed cast-Iron housing |ntegra with t e oil-supply tan

1Th|s illustration 1s taken from a paper by Harald Sinclair on “ Recent
Devel oRments In Hydraui?c Couplrngsp rpead Xprr?1935 before the Institution

of Mechanical Engineers,



SERVO-MOTOR FOR SPEED CONTROL
clockwisei- increase speed
anti-clockwisei- decrease speeo

VORTEX RING OF LIQUID
IN WORKING CIRCUIT VALVE TO REGULATE
PRESSURE TO COOLER

FROM COOLER OUTLET
' ' REQUIRED)

DISCHARGE VALVE SUCTION VALVE
tEMPTYING COUPLINC) (FILLING COUPLING)

Fig. 117—Hydraulic Variable Speed Coupling.
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which ress on he bedplate Speed gon roL IS eftec ﬁd g
meanso a simp gear Iomoune teor tan
era ted erther bY handw eel aé In t he rrs set t rred or
remote contr% a5 In the secon e oc wrse rota ron
the contral wheel cjrcu atessmeo eor r]ou%vﬁ<
rn the manifold and rncre?ses guan tity In the Wo
crrco(rt This reduces hhesrﬁ and the spee rncreaﬁ% Antr
coc Wise rotatjon of eco trol whe | removes oll from the
wor d g hrcurt ? a owmge the || R {0 Increase, anit the
ee f erunner alls.  The coupli arf be comg E
fled w n at rest rn order oensure e rhtest ssinle
sta Ing loag on t he motor, but it 1S not necessarY erwrse
and r act IS r}ot on rn the reserht case In reg ar wo “
rs first ydrau (foug as eVer adao
aoonveyor drive Y]e Very ‘successfu een_In
aily operation since tne first"week of Januar 1934 After
a months rraIr nf)s decided t o fit the twin convgyor Wit
asrmrarfup rngC UteUIPaP Ytnt remoesBe contrg
This coupling functions satis corry gives no trolible, and will
undoubtedlyprolon the life of the conve orcharns and trans-
mission gear, t us%ovrng kqood Investrent 0 ca Ital. Also
It 1S, eas now the suga gags wh en they are
comrn oo qurck to be ha and to speed up
delive ere rsa erard | 6
ew remar s on conveyor “drives in aeneral may fi
) %f aIternatrYres |y

conclude this sectron The consrd tron
always ins ructrve and may he EUY yes Ive. A con-
U

VE OI’ engrneer has \? gef read %)
or,

drivin
P thﬁ may_.be calle gu Ve en eer accord-
rndr ldua x%errenfes will specify plain cut ge

and nothrn \tse wrﬁ olerated, in consequence o? hrs
havrng e ?errenced some troyble with erhaﬁf worm-reduc-
tion Gears.  Another executive engin er will prefer worm
boxes, on account of their superior cle?n mes[s< an com atc
6ss. maY even rnsl)st ona articular make and size, for
Iesake of o’ erchang a]rlr exr? g gears veB if the
atter shoula be soméwhat In_excess of actyal needs ecause
guP icate Is reqularly kept in stock %varlable for immediate
supstitufion In case of a breakdown, These areveryrmportant

practical considerations in a busy factor [y
Another engineer may have a particular fancy for, say,
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the H.R. gear, an extremely compact form ofaserres of hree
orm-r ductron sets enclosed In one om most sultable for
ga1 reduction ratios. More recently there have pecome
avr on a commercial basis the dwarf form of worm
pox, wr arr cgolrn fins_ang fan to Prevent overheairnd
knowrm Radicon Reducer which hod]% small

0ad-car r

capacify.  [here Is also_ the ingenious
ﬂocentrrc du%e d h¥ch T|s capa%le of an rno of

reduc ron between 16 to 1as a minimum u P rR/ fi ure
e%urre 2 4 maxrmum Thus. there 15 ample choic
rnatrves rn the wasyo mechanjcal pee reducrn rcrears
these orm can be ombrnedwr either hanrca
? grau ic_or electric speed- wrnd__ devices, [oget er with
lexible counlrn%s to reduesoc or ex g ne mj nt
arran%e ulte ¢ P X a common bedg coaxr g
-Spee 3ﬂurr el-cage motor, a fluid u with spee
Ie cou rng

varr tion, a eocentHc £ cr ear an
ween the outgd f]aft an nve or arns
we should get all the nee fu ec nrc | ¢ aracterrstrcs of 3

goad _conveyor drive, Viz., exr I [)(] Pee re uctron and

varlation and compac Ness. e nsé ?] mi t

grohr Itive In ogeh com |t|on as co are an i error
r

rive, and somethin Iﬁ)aer m ob synstituted,
since man buyers \rgoulda djoub Iegs regard the ﬁurd coup‘rng
as a needléss luxury.




CHAPTER XIV

CONVEYORS IN RELATION TO THE
FOUNDRY INDUSTRY

a) Introdyction.—Instead of t sub ect of conveyin
irchrner %ern consid redgneralg é Id(li)e studre%i/ rg
relation 10 cert in specr I industrie rndr uaI Amongst
such industries usin convegors mrg t e mentroned those
e ted to the E ction eer,“of cement, fcstrns

mrcals of coals, of gas, 0 motor cars, of ores, of SUgar,
of ra 10 Sets and of ex Ie fabrics.

Now, a equate}/ to describe the CaLPJoIrcatron of conve 0[
to each and all of those extensive Industries would obvious
emand far morﬁ space r]han IS available In these pages. Sg,
rom amongst this amplitude of choice, one rn u rgu

will be sele ed fors lal consideration, name
rndustr P§ ling with the product] ?n of ferrous
casting an an danrfo forms, srzes an uses% rom pig-iron,

scra ther raw. materia
Pn considering. the hrstory ofS the deveIo}Emen t of con

ve ors in general "It cannot t ru hfull% be arg t the foun r%/
industry was one of the earljest to Denefit 2)/ ?ﬁ Icat ?
of conveyors to the economical movement raw aterials,

rntermedaeproducts and frnrshed work. Long before con-
eyors were adopted In oundrre er)r/r Were a common. means
of ‘transport In grain silos, In Iour ills, In sugar refineries,
In gasw ks and’In the mrnrng Ing usr

ndeed, even oday only those foundrres which
are ggge In repetition work on a arﬁ cale, or on %uantrvy

oduct hat conve ors find muc avour trnatr
eans of handlin nes of various eypes also by pul ey
blocks, arr lifts afd orst ¥ eIphers lectric. trucks, |pef
trucks, and even g barrows, trucks, rgres and %ers
are still of more fréquent application and of greater flexibility
than are continuous conveyors and elevators.

155
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In this connexion one’s hougnts tum nauraIIy 0 the
great automobrle mdus rY where necessrt}/ or progucing
constant stream 0 srm Iar castings for motor cars and com-
mercra vehicles demangs t e convenience and econo ny not
5{0 conveyrng machinery_byt glso of mechanical-haridlin gf
awg In no other section P

ance t){krnd Probabl
emptoungry Industry are continuous conveyors so extensively

n}r/);] er rePetr lon line wher? convey frs have been found
of much_service 1 the manuracture ‘o cast rror' radiaf J
sec ons for steam and o -water. eatrng units \(/Yh st a thir

ro uction of cai -1ron gr pes fo ? an ater on a

rrjnar% br s R, &R D e oy
Undol oubte
directe

%{y of recent Tyeﬁrs much a tent rog has heen

questrog 0 pregara lon and economic
transport of sand In and about foundries and coreshops, &
worksho unifs have continued 1o increase In size.  Such
me trngancapfacr les as 1000 ons of iron Ber day In ope vast

American “foundry  have een recorde ne essrtatrng )l
enormously rncreaaed rate% pouring. and"output per foot
loor space.  Under suitabl

nditions co V reat
reduce the cost of andIran] d) ermit 0 fr? % dl
wrha%ven engendrture of fabour nalrm dre floo sace
P]/ors m&m\y ypes are fmploye In founaries for
rans ortl g such diverse’ materials as Inrg Iron. and scra
coe eoa us% sand, cores astrnds and” rubpish. ese
es Include poth sace ﬁ continuoys-pucket elevators,
er tical or inclined. wrth eit rbelts or charns also tl J)rnrg
bucket chain conve ors and overl art) md ray conv os
There are also in use belt conveyors wi eher Canvas, rubh
or steel ribhon belts, scrager Fr pus gate conveyor wrth
roller flights, steel Ia r slat “conveyors, drag
trrﬂrdh convegorss Prr% or worm convegors ‘d ravrt
roller conve B Furt epneum? IC Syste ovrng
fine materras gg air current in pipe lings finds applicatio

In s%me oun rr
Chargrng of Cupola?] and Furnaces.—Taking

the cupola as the starting Pornt in the production of grey-

Iron castings, the method"of charging or Teeding It with™pig-
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iron, scrap and coke | our frrst onsideration, Althou ht
ntermittént service o rIven cage hoisf,

arrows or tray Joads o stu trntervas )

Rmmon met In vogue oI rarshng Faw. m terrals to t

B %n% orﬂr evertheless the™ Inclined . conty nuous
UCKet ‘eleva as ensuccssfwgpre l|_hda e
fances, as, af[ oun 0 ens
an ach |seev r02 etcentes aS Over R
foe h Oznﬂ] h]ote fo a mPSIe trand 0
eh/ arn 0 ch pitch. rrven t rou

hie-re ucltlon spur g rm)ggt m er&/ small motor, Sl g
contrnhou absorh extremely ittle W Ir S800N
examg . from asgo(\!v 1SS Wn In the View, Plate L

Yet 1t must mitte such instances of the use

of bucket elevators Tor servrng cupolas are extremey rare
The, reason |s not immediatély obvious, except that
Bervrce re urL Is not really confinuoys, ~ Perh f it IS aso
eeaHse of the. reIatrve ease with which materials ma he
Werrg ed when n& trays or In barrows and F]en combinéd In
c rrect measu[) h)OJ # ns to produce the rr% m\xbure

There cannot uch ai erence in capit |aI cost and in lanour
costs between he two types of |t|nrg ach m(e

Turnrn% now to the malleable iron foupdr |ndustr8/
usugl mantal me h?d of charging a small rver Derat
alr furnace Is for reays ora an%o men wor n |hsr|s
%o throw. the broken PPS and_ trays of Par Scra J
urnace froma emﬁ ary staging,”after having hoist clear
ew sect |ons ? e arched “furnace roof, which Is alvva

P< orm of a series qf cast-iron bun% S lined with

|rebr|c S, Lrttle or no mechanrsm |s employed in actually
car mg such furnaces. up to hofse of 10-fon meltin %Bacrt
F the case of the brgzo -ton urnaceé Int he Iates naries
0 Leys Malleaple C strng % y (which are
excep |oha(1JIy wel eqtirprt) with m chanrczi appliances oJ
everK kmg P]ecral ectric overhead travellers are utilise
andling the large tipping-skips containing the furnace

C

1ghe fueI hurnt bx hese modern meltm furpaces is
uverrse coal contalning a low percen % fash, Tpe
reparation of this fuel from raw coal and IfS transport to t
urnaces involves the use of quite a number of conveyors



158 CONVEYING MACHINERY
and eIevators as well as fans and air currents moving in long

dDTe rh/ raw coal, preferably washed beans, |s drs
ch r\%e rom rai (ay trucks |nto a r cervr 9 eper Sit ua
the rails, an rows on to a short e -CON ?/or which
ee S a Barr of vertr&a elevators of 60 pet ?en es havrn
8-Inch buckets holted to ea/ ushed chain o 3|nch
eIrverran; to a spiral distribdtin 9 oonveP{ or placed at a hrgh
evel over a range of three coal sorae 0S.
Other units “in this pnlverrsed fu Iant conve faw coaI
from these silos to a revo vranr dryer, af er trea me |nw |c
Ink conv P/or fakes the “now thoro \/9 dried co
t rndr whence he coal-dust fl neumaticall g/
|nto a arro ow ered-coal storage brns res. of spirdl
feeders beow ese brns are connected u h rfrrmary alr
g,oes s%rvrn% ne melting furnaces ang eannea Ing 0vens,
rg Sit uated some consrderable drstance away from
the centra ised coal- rrn IB the pne mahc
a/stem of transport 0 #r eans (?f fans and pipes to
rnaces rs here sucoes%u ly en“) %
case of the s and-fired rfverberato
furnaces |n te same wgrs eIectrc ﬁum ator trucks
rtqur ped with |pprng bodies are utl |se ranspor

lumpy coal from the stockyard to Inaces asrange

own n?rddle of one foundry Thrs metfjr d’j1 has beengrn
use T rsome twenty- we years,

rhe Transport and—The rans or f moulding sand

fro hes dmr |n Pant lf though™ often

one e rre g/ hand- a our, Bsrng shovels and “harrows,
f rn ner ormed

g/ buc|<et -elevator and a
ioate co ve mwhrc casé it s onynecesiary forh
nemo #3 acarngetasuyosan
wered ohrs srdeo into the moulding box on hi§ machine.
atura }/ such a sand oonvey(?r would not Brove an economic
R]rogosr on unless a considerable number of  moulding
(es were arranged In a row and there was a farrIy steady
eman for sand.
ractical dr or scheme
tesadwas su wrth suc fac 0 the mou er
he became exira agant in the use o f |n sand Aso
1See a fully descriptive article in Engineering of 28th August 1936.
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wear and t ear on glant was somewnhat heavY owin
cutting, action of sand. Conseﬂuent g he aIt rnatrve
met hod of mtermrtéentIIy supp ¥In? lder wit é
of san from hét barrows or from e!)ec rc trucks f't%
wit g mg hodies was Prefer gd as erng mor% flexi I?
and also_more economrcaLnsan Qonsugtéa epetro

er In gettin were foun

Erucks rreg houH urc a t\
e morF requen yi he re Ir sg dt ere electric
gccumu en work ng unde usty undry con-

ator t 8k§
1tions an 50 did not long surviVe.

the mogern tyi)e o mouldrn? machine, known as the
tractor ?/pe 0 saét r%;er a complete. syftem of three small
CONVeyors ?rnc ed In the maf Ing rtse which 1S almost
Htepercep Haverse quer the thr loor by a rack feed,
entire méchanism ern motor-driven.
The sand, havin repared on t he roor in a Iong
heaa S\t(r)aﬂ]d ggn\hg Ore ma hrne IS gra Uﬂ %/ mbrrae Int
Pr.yd to aver tical bh/cket eeva gr deahverrn hrou ashakrn
cue on t a] short hand conveyor servrng a ast-runnin
Im e er Whrc drscharggs the san atahrgh ve ocity Info th
moulding boxes coup| the m%c Ine. No _rammin rs
requrred other than hat su Ired the kin (etrc eherﬁ
the sand jet.  Some oth er s of eav\y moulding mac ne
esrde? sand- f(lrngf IS, fl ucket elevators associated wit
hem or uickl |Ilrng arge mould

In a a? effiel (?te I founftry the moulds are em tred
out oyer a onge bar% floor level, meanso as ecra
treltve ing cran |§ 8 Inerce ts he castrn?
owrng he used sand t0 fal] t hrouh heb S In ong
0-inch }/ con}re or contarne in"a trench, This, B
conv yor, 0 3% eét centres, 1S Slowly drlrven %avarra
spee motor rough an enclosed “trj ewor re uctron
rcrear It delivers | r}to an inclined elevator with 3 O,t
ontinuous buckets, feeding a sand-screening plant frxe

a high level,

uring the ar 1931 a Midland foundr?{ evoducrn rain-
Water frttr led an méerestrn lant, shown In elevation
b T e
one end ang are Lnogkeg out whrlst strﬁ tghe sanJ
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Fig. 118.—Continuous Sand Handling Plant.

oo
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falls into t he ravity- bucke] %onve?/or C fitted Wdh 16- |an
overlapplng ckes aken ug eﬁofs
h% snort | |nc lIned and conve or D, which In turn feeds
lntd t g sanﬁ ora en dE h| ‘short band convey or
et| drum or removing rPlece
ron which are dIS rged cIear of the conveyor™throug
ongrrecelvm g chute
he sang |s extracted from [he storage hop erE %y meana
an aﬁron e corrugated-slat conv yor a d 15 delivere
once y continious sand mil where a certain
amount of wa er IS ﬂdded to t e s nd. At H the sand IS
lou ed off the mill-plate on to the return strand of h
rav y-bucket conveyor, which eleva es It anéd de |vers

ree tgﬁg aerator J. From the at ter the %an
Hwaln con% yor K. whence It IS p d |nto
moa% eﬁgsover ¢ moulding machines “and”the core- maklng

Pomt of some noveIt |s that a ver S|m le t g/pe of
scraper conveyor f]s emP }y to spread .or sand

Inside t he stoa R Qrder uttlise he|r maX|mum
storag; aC| ravity-buc et conve or Itself 1s
capabl tons of sand rhour nd measures

0t
esl ne or'e ea cra) n(? hg CIrCudns ine Ot r “.Ht'és tflt)rret
h}em% {0 du IlcaeP t)eysand preéaara on ?ant Iater utl Psmg
dﬁmm ravny ucket conveyor as th man&
(? a{:lg]o%to Foundry Refuse.—F oun r%/ere use aB

waste” san £ conv nIEE emoved ro Works
emPon ng aconélnuous lICKe eatorE waste
eria] ‘dumped by barrows an |nto ottom

a
goot of .an elevator d?wenn he s Lom he chain of
uc kets i to an %ver(h pper ; wence he contents
mtervascan schar mocrts motor trucks rral
?P/ Rens W|t< m|n| um of dabour and 10ss of time.
ernat oISt can be use
repr sents a aortable tiucket elevator taken in

§an°“2nay e " Fhoigh ths & ap ahance ot 'O”nggd :

wor of men; and less dusty, the absen
i S bl e
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As an alternative a portable inclined belt conveyor may be

used.

Two of er methads of filling carts and trucks ecoEomhcaIIP/
ere mentioneg. One |samo£]or -riven skip. hois

used elt er |h or without asora?e (H)Eer as_ Indicated

In FI% For coarse cuttln% matefial this IS better than a

contifiuous elevator, In which the renewals are heavy. Best

of all. however, *samechamcal shove| mounted ogaFordson
P etrol t ractor ormm? a very mob |Ie and rapid means of
oad| [

e R
S re 4 |Lneeer|n nfield,. has |ven hOOd S rv¥|ce IﬂC ?]/
e e 6
s g ore Sand and ors—naaeo
engaged on repéti

R/Ia leable Casm% Der
undr
tion work the preparation and transport 0)1/‘
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the core sand and the ﬁores 1S (W]Ite a big thing ip itself,

3en mg an mcreasgngS c%lrde for léaarl\“%gngflgn?glhsaed
P(Prage ﬁ P ers byya alr ofswcket efevgtor& and dlscharged
|nto a series of” mixers, where nding material™ is

Fig. 120.—Diagrammatic Layout of Core Dryer.

e 8|e%h'95¥ Wff ﬁ"raFS%ks FS%FU}%'V.nhgrrHﬂFerﬁ?dCSPée%tgvv%}e
But hese trucks have peen displaced gacontmuous stee

%g fgotnvcen%es seeg O%N eet Per mmute Igrclgeshe ofd coP/

Stoves by a alr?f con Buous core rers
TFIS tgﬁg core dryer is essentially a sIowa movmq
double-strand  swing-tray~ conveyor with™ a triple” loop ©
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chajn i elevation, T whole of the runnrng gear bern%

enclosed Rashee stee caern]g and frhedb cok ﬁsseerf)
rg eso coreﬁaren ;n on the ris %srdeo he first
rheﬁ hoise n te pre i de"se éham'ddry thro Maemhﬁh
ar (_1 C amber whrch %om letes the bg kin % the cores
Pass h a separate Cooling section

I eRenrJ 1] v ﬁ Th hard-baked co es ar rmoved
on n sr e o rrd Ioo Whrc rme ey a]re
coo enou% This ¢ er was made
oundr and En |neer|n Co. Lt§ %t Bromwrch

As a core S ften a ached

P wldrngf somewhat
remote rom the Toundr prope the met rverrng
1rhe cores, t he varros moulders sgat ered over a
ound rg IS a matter of serrou consr eration, es craY
cores re friable and esr ama P/ rough |n
monqst the m ans emplo yved are and ucks, " electric a
petrol Trucks an contrnuous CONVeYOrs.
A recent exahmpe of acore con By ?]r IS shown In PI te XVI

gsee plgs of aIcase I_pt otoBraIr%¥n pThlrlsn gconveee)?or rs %n a

oup eservrce rectanqul an View feet
ycpent ngn a chain egsgth 8f 314 fee ané

44 ﬁetGrnc eg ve eStee ts 24 Inch eona
S urv s 24 Inches wi
grtchg ﬁ? %ﬁ Iron cﬁarﬂ ﬁus formrng a continuous tatﬂe
Inches high, on which the cores rest. It traverses f

whole of the core shop, and connects a con Inuous vertica
ored lyrng st% he foo}ndry, passing on its wa anume

benches on whi .Core- akers wor Femae
abour anne rg emro oye in this corg sh o[r% nis specia
conveyor wa sl ed and construc e Ewart Chain-
belt s driven tR/ a motor 0 runnrnga(j
840 rlevo atrons ermnute rou havarr es eed geaf I
oub ere uctro enc 0Sed wor e, avr a velocity
ratig of 775 to 1 The chain speed can he varre from a
merrnhnaleeof 10 feet per minute' to a maximum of 40 feet
p 3/ Mould  Conve ors —AIthou h mosf foundries sr]ll
follow the, %% -long prac |ce of %rrx ten Jron { [)
moulg e l)n small ladles ks) by hand Oh In g
trunnron adles by means of a crane of a runway ere ar
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nevertheless a f% re etdtron foundries where t hrs process
IS _reverse and the m uIsarec rred the .Iron, thus

mrtrn cont rnuous ourin rst economrsrn boJ
% [% Carr |n§ molt%n Iron by hand a |stance
rs ar fro bern? xg sanh#

Inlrshffejrren ou drref ﬁ dou%%fsco\n}ée%ors are ue|I|Sﬁd
g i o| : ghary y||[r)rclrneg

0s¢, .na
overhead monorail n]rng type an

gravi n/e & the earlie fegdap ations of the cont rnu%us -chain

convevor Is that rnst Ver fortg/ X IS ago0 b
BWt 0.int efounr of the Weé lﬂﬁous Al BraeCo
e-service flask con-

e
merding. Pennsylvani
vea/ |r Was gm d {y ?ee t centres and carried green sand
uds smoot monr%; withqut rr]arrrn
oo exa earer h eof the double- servrc% a/
of mou conve or with modern Improvements, tho
Be haps on¥one hrrd r]he len Vrith IS that'Ins aIIed I a Secion
the 1ron oundr sGas tove Luton. he
eﬁrn smae this section are mo haI ow an uncored
W dChrS re% matters. T ewho é) érs VEry com act
a nt: t esavrrrrﬁr in floor spac Increase In
uction by continuous elting and Castin h(e enormous
uton a row o some seven mou fn ﬁc Ines |s
arrange on F]he dsr e of the conveyor remote the cupqla.
hort overhea runwag conne% 5 the cuoa 0 the Rourrn
form at the tension én econve or, two men oin
the pourin rom han f? edrrvrn end
other men ra% the boxes off the conve or an e JJ
over a fixe éld at once reﬁlacrn hee fh so
conveyor and’ transferring the red-hot casti gs
sand rops below, The “latter rs then rahse a\rertrca
evator 1o a sand- soreenrng Pl tand w en rcondr |one
or revrvrfred he sand 15 handled yasecon gevaor and a
r

PORITE recnty et s B'e%n sl AL e BgeFB§va'8rS

of Internat |onaI Combust |on td a suocei co trnuous
mould conve or served [)( hirteen moudrng mach me
on from 8

¥Vvelcga|§ Q?r\r/eei yhIn it ut being 25 t ons ger dar( Here he

castrngs vary In werght from afew ounces t0 about 40 pounds
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h hird of th h
Per aps one-third of them bern cored Wea%u‘ Js%mf wei

ﬂ goun? The cores are trn ore
ﬁer aced on the conveyor, Theoeratronso e %
rronr cupolas and pour he mollrnmetal from laale
sun1g from a unwvw cee cnrn ous
his conveg/or as m ﬁ |-lerbert Morris Ltd,, Lough-
boroygh drive 1s through a PLV. gear, he chain
speed normally varying from 10"to 15 feef minute. The
number of boxes put down by each moulder varies between

Fig. 121—Ford Type of Mould Conveyor.

300 and 370 ger dﬁy, some of the moulds beranr made In Jess
than a minut ercentaon e of scraﬁ IS N0 hrélh In fact
It rssard [o g2 er c{nt ess.than with hand moul

now ear rcatron f Foverhead %Irngw
Pen uumleg%e ve%r))r the handling of mou

hat rnsa eLrn elt Co In the Rrver Rouge Founa r
of the Ford otor Co., whc thewrer was privileged t0
vrew when visiting Detroit rnte ear 1
lally of ?h overhead rack or
r

e CONnsISts essen
Ie onne tF to an

monorar Iyin eries 0
endless chain, drR/en and suitable reduc-

l\.)

ht t
y a sprocket whee
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tion earrn referably at g variable speed. From the t roIIeys
are mou ét carriers or endu um? linked t0
ether % d comr own to_a convenient leve about lfoo(s
efloo Hermrt of Eloourrn o%rlds om han
e adles do not need ove far rom esourc
pglyo molten metal, whether that source be t ecu%o
rtsef ’a fixed receiver or a main ladle suspended fro
crane or a runwa?/
121 1s shown a recent %xarr[rjple of the Ford t p
mou conve or as erecte genham foundr o
the ord (tj y Ba shawe Dunstable.
There e four 0 heseh CONVEYOrS, each of about (552 J
run. eaverage wel echarns roIIe S an
carriers or “ pendulum f BS on each (conve or, W rst
he calculated loa %moudrn 0Xes, san astrgg&
approaches b8 tons, hsgrvrn a oaI moving mass of a
9 tons The minimum Peeso ?nve or rant[;e from
feet per rrHr bu varra e-speed motors (I
ug rcate ea possible Increase o ger cent, on these
s eds g power requrred t0 drrv such a conveyor

(rrte Sm%ig\olrzt oP &astrngs— rf Pe extensive works, of

f'rohr one o ! four?o(rrg Bhe ceanrgeg Cﬁ%trlrrs]gts)y(alrheear‘rask eoq‘

iy it it e s "
f%ge th)e ca/sarn S arﬁ collected ?n streel B/s PQ/e of ?c are
hte at once %/ e orsérn % rfrom e ounr floor,

rnouh the foun over the vard 0 a Ixed

[
trac urnisned Wlh suita f¥| rssrn S an switches. In
eac case one man IS TEQUIFE ove a ton or more of

e e e

theavan a IS Wit
number o cagacrous steg arrows Servin partly as con-

venrent tem orary receivers orcasrnos canno weI eavorded
ror rn 3 VIS rnr[r %

facto eFord otor Co a point of In eretno ed was

%he f ct hat the mo or |ston castings came direct_from te

?un ry o the mﬂ sho rn a_ continuous srnole file

slung from an over

ead mono il chain conveyor, so arranged
thatthe turner had only to raﬁse h?s hand Po get hold’j1 gf
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68
% csrn? without moving from his lathe. As ¢
chined pistons were also removed bﬁl means of another
conve or ere Was nou eces aryg t| gdown ar\d pick mg

§ utaconstant owo mat rra

1

me and floor spac
bern economised to the utmost extent.

f recent ears ere has been a considerable develop
ment in over eaﬂ monorail conve ors In mang Industries.
Standard Diflex ¢ arns e\re made which permrt f motion in
twu Ananes at right an g to one (a ? ? urves and
Inclines can be_negotia WrthoH fficult and oostructions
surmounted Suc ?]nve owever e more common
In mac me assemb % ?P an In foundries.

ma castrnt[rs hic have to e an éaaled cledaned and
an

sorted are moB conv?nren ransgorte |nh arr
S. necessar shouI

or In

etrﬂ){ esaﬂfnotamrx upoeer pssrn

icerVgE %d u%“n nagland hfeEtshr mho%hoo & ui?< rgms8
cont mu us Conveyors I |na Prca le where 8

ort
Eervrce fequrremens afe of an_intermittent h)arac er an
a steady flow or materia rn one direction Im ossr

A |mportan SUDR ement on Foundr 7y
Eﬂur ment Bpearedr The Engineer of (!Yla y 193

where coptinuoUs-mould conveyors and sand-handling plants
are described.



CHAPTER XV
CONVEYOR INQUIRIES AND PROPOSALS

uestionnaire.—|t is not possible to. prepare a
suﬂaug/ desjgn an enger In responsepo an mqurr? vr?rthout

afuII knovvlgd%\el of the re uirements, unless liberal assump-
tions are made Which ma}/ urn out to be incorrect,
Possiply a represeRta ive may b? asked to call and st r1y
tr# [eq urr ments on the spot In ¢on erence wit h a responsi
official, as | a not Pe feasibl ormuate a &oper
(rar)r( Lérrry specrfrca on until after a discussion wit nical
In urrres for conveying lpIant should preferably furnish
answe 0 the following queries —

1 Ifbulk material has to be handled, what are its physical
fharac eristics, such as whether dr% or wet, fine or
mpy, range’ of sjzes. of pieces, Weight per cubrc

foot, Whethar free-flowing or VISCOUS and S0 on ?

2. If packages have to be handled, what are their sjzes
nd werg hts, nature of cqnients, pe % ont arnﬁ
0X, Cf g carton, ag, cask), whether ro
oose bundle or arce

3. What is the maxrmum regurred duty or carr |n

ca acrt Rer hour, exprese either “In tons 0
Pcaes IS the raeoffgdrn unrform
or ver?/ varia If the attr a speed-v ear
|s indicate n packa e eevatos of %
ra?/ n¥ ?rn sdaere should not exceed 60 fe

P inute, w hile. 40 feet 15 the usual SRee T

ncrease the ca?acrty it 1S better to put t ecarrrers

cIoser together than'to run fast.

4. How has t he ca(nvefyor or elevator to he fed by hand,
arrow, truck, feed rPper qugrng eeder, apron
eeder, or by another co veyor
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5. Where has the Joad to he d|scharged over the end only
\(/)vranatte OIseveral other points ? Are swivelling chutes
G How can the conveyor b% suPported from existin
walls or a structufe or Y (ses es é)wer ndge 0
\% rg7 What access fadders an platforms are

7. How WI|| the . conveyor be drgven g belt or chain
from an emstmn haft ? 1f so stat osmon Size,
speed and direc |gn of [)otatlon n¥ as am or
as or 0| en?m% y an electric ot} Give
a ticul ar the steam B&efsure available or the

tag the current genodlcny |f
Se alfernatin cu[)ren IS sgppfle the
en(Tnne or the motor t ¢ Inc| Uded, also swnchgear’?

I there any preferred maker ?
8. Is aII he erectlon labour to tbe mcluded of only skﬂled

7 Foundation and uilders” work are usually
exc uded

9. Is the site readily accessible by road or rail, and is there
ade tnl €iﬁnt/t he s?zeyofah arts oP ctated by
eX|st|ng wa penlngs bridges or tunnels ?

10. Is a flrft -Class job wanted of maX|mum durability,

SJ ICeI a light” cheap job for only temporary service

AT,?rawm J the site or even aveP/rou%h sketch Is aIW s
g esigner.  The general | tmust fult}/

Into account t eneesofas%stema ic’f owo rfo ction,

|n con tradistinction to aP azard |u J)mr? 51 rom one

stage o anot atter always involving waste of

mo emen time an ener?y

_ reparln aPro 05a Havmg %b tained all he |nf0rma

tion he nee stimatin r% fsman pro?ee s to get
out a e3|19 not er wor akes an outline dra g

sufficient for estlmatln? urgoses and_ giving a genera

of the nadture of Cert alln et alls ay have
he Worke out on se ar see to.a larger scale

~ Concurrent] g Pregaratlon ot the es |mate draw-
% varlous cal uIatlons will have to be made as o capaclities

P

eds, stresses, hending moments, strengths, torques and
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gowers In ord odetermrne the srzes of he detarls by the
nP lication of Fe ordinar ry es and C[rncrpes of aP(! led
T s 1 i S
Praracteg pAIthou h.n ﬂ?? sho Tr!) %el J? uessweak
¥voerever calculation. is feasible, much will have e settled

[evious ex enence

The next step IS to take %ut the quantities, referatfly
grou&ed IP severlsectdons IS mean makrng IM

dule of all the details, often COVErin e ral foolscap

sheets 0 Her contarnrng se %rae C Iums or names and
sizes of details, numbers re ur #r 0(ages En c?sts

In the caﬁe of an open latice-rame % evator,
for example, the sections or groupings might be as follows —

1 Runnrng gear rncludrng chains, wheels, buckets,
skidders érn
2. Driving an ensron gear : including shafts, bearings,
garfs tension SCrews, etc.
St o| ramrér% ead, oo tand dust trough.
elive

3
4, Fee and 1y chutes.
b A Eupportrn {eewor that may be required.
0. A o(y)perw or storage r]

[} An tor and switchgear, or alternative drive.

The antities and Werglas are then calculated and in-
serted rn e a,opropnate c ymns also the mg:es at whic
teraw materr(asand fcertarﬂ rlrshed Iltems can be vrP chased.

rates an r] r other la riur |ﬁems alsp works ov%r
heas are furnis are pon iclal; aterw Ich
extension fi ures are e tere %ec lumn of costs.

Provrsro IS ma the. sc edue for varlous items. in-
V?Ivrn? not materja ut Services : such as awrn%s carriage
of material, erection expenses on the site, and quision, of
erection tackle : also for msura fes iand sundry ¢ érr}gencres
Erection co%ts vary much with loca condrtrosan cllities,
also with the men employed on the {ob and the weather
enc?untered Thus It rs not easy to. estimate In a vance tne
total cost of aPropose lant, a owrn? for al| contingencies.
Erection laboy anne m y account for anything from 10 to
20 per cent, of the entire ?

The priced schedule of quantities is next passed to the
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comptometer operator, who will rapidly check the extensions
awd IOotaI af hg items, thus arnwhJ ¥aflgure representing

the net roductjon cost.
A consi erah(i Rercen ag% must then be added to cquer

selling expense? AC are aa/g In”_conveyor WoLk before
the BTt CP B? uction. 1s aétermined. n ris ??)s a
suna 3 alowanc or contlngenue? IS a V|sa |nf %

small percentage s add rofit ation |§
deC|de bearing in mlnd he rp nd o? COStS nd the market

generally,
The final stage Js out a general and detailed speci-
fication o? he%{lﬁh ﬁgther WI% a sult %Ie exfJl
covering letter, which latter maP/ entlrey sen ate ro
the technica Pemflcatlon tefnative 3/ he“entire proposal,
|ncIud|n Pecflcatlon and estimate, may be covered by one
documeh N several sheets.  reference Pelnﬁ made t the
enilose |ug prn ors metimes to several prifits on a separate
\){ charact er of the, drawings counts ;
goo rawmi nrg [1 fayourable impression.
nstead a Single elevator W Ing unY may call for a
whole s |es of umts In one Installation.  1n ar actual case
ov [ elg se arate conveyor units for a r]ew Jactor \Were
Include ? niract, Insuchaicasea F IS of
great Utll |n he Pn%; ? to visualise ﬁear%aw ole series
f operations or tecfinical processes following one another
" péoe%eerrgleqelrergrc]eem nt drawings showing. the layou
Wi ss
F\ i hve %h #ol?ow

e nT o %? (ﬁnnts Lf%ured white

C
espeually en |n Eh form of
nts are much clearer Rermlttlng he use of systematic

Bo our sc emes and fconve tions
question of delivery Is an important and dn‘hcul(!

one An estimated tim Qf delivery at least |s requnq
someﬁlmes a_guarantee |me un r?pen ¥ a,Y
com etion, 1 oIvmg the addition o on |ngenc Item
efore a safe t |me 0 dehverg can he state ondition o
the shops and drawing office sregarﬂs work |n an also the
ositlon as re ar% aterial ' m s fO(i and existing commlt
ents generally nave to be caren]l considered. E |§ 50
easy to~quess a time. of erx %not be fulfille
the” anndyance and inconvenience of the purchaser.
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tggrlt tteacfron to quote impossibly quick delivery has to be
Concluding Remfrrks —Government departments COr-
Porathons and “some ar? irms fing necessar%/ to issue
Sy documens uging secrfrcatrons eneral con-
diti rl] erformance and data fhees and forms of tender.
But ractrce o other desrrabe purchaseso n%:rreﬂt experr
ence 1S to reduce the amount (o er and form-fillin
inrnrmum an ?Prcertarny 0 |n consequence rcerve
ess 1promg flnde crent attention an servrce
total .annual cost of Hre arrng reliminar desrons
8u ntrtres esHmateSﬂ cost and tender 0.not resu IH
rders IS a eav?/ c arge on the conveu/r Industry, whic
ggtrr]s/ees Oarnw%rgﬁrec able addition to the overhead charges on
Agart from mumc ipal corporat |ons the buru rs of con-
veyors are mostl rean owerful firms and combines
os essing lieen \APurc rtments and expert t echnrcal
ta s, WHo kno exact hat ey want and mean to
at a surt rice. Y ere ar %ome exceptions am nﬁ;
conve or uses who ave foun ong experience that
excellence of desrqn material ang servrceaeofmuch greater
%mtltortance % oW Tirst cost In securin permanent satls-
cron nd w here ore onot encoHrae rrcecttrn?
Good conveyors last a &v time, the “av rﬁg ife of one
bem% roba]bly not less than e‘a years, M P Ve times
510 a e-average motor car %srnu se vrce or goes
out o s)ton emem errn% IS an
e( public never rxs conveyors at all, rscea“)
et IS rstrnct# 0 convevors should be so
not on the asrso low prrce but on efficlency of performance

ura rw
The demand for conveyors (\{arre? reatly from |me
trme Consequen at/ rush perro anufacture a erna
wrlt eriods of slackness. = Some mesa ro IS¢ o qurck
elive g/ necessitates overtrme wor h then. w en t
materidl 1S read for des at |me romrse here
occurfavexatros on sg efore the site Is rea orecerve
ant, due ouneP dea s on the r[))arto he build
contractor her awkwdrd cases, alteratjons o
de ign” are asked for after the job has been half-made,
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neceSfe tating s%rap\ﬁ % p%rt of the plant and delaying the

com1p utéorcoorrveyor Worll<n |ef|P |f of pitfalls. of one kin
nother, and the path of the conve or nglneer IS far rom
eing. an easy ong. o ca ry on stea IS NEcess 0
com me conve jor work W|t] some other an ?re r Itahle

branc fen meertng, otherwise the financial results are

|er¥ Iprove |saﬁeomtmg
eveteess c0 ? ngtneertn% has its compensations
I betn full of technical inte é emgners on account of
the arde variety ofPants needed to servé so reata |ver3|t)y
indUstries. Moe vek conve ors ar es entb Items
qmp ent, without which jt wo dno 053| ma|
taln the required output ofafacory or ev owor
0N an economic Dasis.
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DENSITIES OF MATERIALS
Th we| nd volumes of those materials which conveyors
Ba}e/ti Aﬁ upon dﬁo Qandl are usuall arralnged in Téha
mectr%:alsm0 el |Snl%tea rglrj%s r(? rsswey n;ltor ;
forme ngethog sy conveplen%J I rapid re ren %Y not %r

?areu comparison of relative, gensitles. The latter sequence
rom the lightest to the heaviest material is more instructive
and systematic, an will also hola good jn all | €s, a

Ua
reallstlensOt governe by names and~words hut %;9 %ysma
The flgures qlven are ap%oxmate or averagﬂe values
onl}g The welghts of cert a|n aerlas vary 0 S0 eextent

the size of the Pleces ecoseness of ac Ing, and
moisture content.  The ng lish | ? ton of 2240 Pounds ?
used, not the American short'ton o gouns fusefu
to know that a ton of wheat contains 46 quarters, also that
there are two sacks of 2 oun?s chh in l%uarter of wheat,

and that a sack contams4 ushels of 60 pounds
i Pounds per  Cubic_Feet Cubic Inches
Matertal. Cu HInCF ot. ryerlcrone ﬁjerICPound
Sno freshl faIIen 6 313
fﬁ y o5 il il
Cork us . %28 240
Drg/ aaw ust % 8 216
Waod meal . 5 210 208
Bl s 204 157
T S B
Ground oa bark . v 1%8 18
OL?EWO dust 124 %

175
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Densities of M aterials— continued.

i Pounds per  Cubic Feet Cubic Inches
Materia, CuHmFot per Ton. perPounB.
Dr aper pul
W fa w s
Hota |
Town re? %e (Londonj .~} 2 100 m
[eeccrymbs
L0fustqgeans' - -2 a7 £
Calcined hones
Dngeased crushed bones 25 90 69
A dﬁ . L | 2 83 64
WOO Cehlssoap B 80 61-5
Damg Wood pfulg
X 8r?'e pulp rpumlce
(i v 30 75 58
Hem seed L 31 72 55
Cru nes )
§rate - 3 64 49
aas 1
Cotton seed |
ge seed ... - 36 62 47
SB nt hops o 1
B ckwheat S 37 61 46
ar beet . . . . 38 59 45
(éo%% reeze . . . .
Hot \ze\ gains ~ ~ © [ ¥ 58 445
Oatmea ]
Furnace(coe
aswor s lime [ 40 56 43
teamed hones ]
Indian corn meal . i
IR;/nseed T ] 55 42
Bean and pea meaI - J)
o 8 52 10

P'#uts - ':' '5 )

oaI ashes . 44 51 39
Anthracene .

Powdered coal

[ndian co[n 0r maize o 45 50 38-5
Coarse salt .

Soda as
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Densities of M aterials— continued.

i Pounds per  Cubic Feet Cubic |
Material Hn g per Ton. puerl%oﬂﬁg.es
d| m b| arhonate
Port]aoes L 18 37
Horse b(f L } % 46 35-5
s neeﬁ?sar
Bo%on ice s o 50 45 34-6
Su %teofammoma
Werﬁar . .
Anthr gtl?g ngog aloose
ugck e m 53 42 32-5
BX o{r}%%al
Browns gear 56 40 3l
WOI er as
aper .
As e?tos rit
Broken I(%for culget
grtu%he omite calcmed) .
OX|de ofiron =~ 60 37 28-5
ranulated suPar .
bone cha
%u %Sphosphaeofllme
Freswvgarter L 3 2421 32 gg
ea e . 66 %4 20
ground dry flrec]ay 5 70 2 2.6
l|\3/IouFd|n sand :
N|trate 01 ammonia 12 3 24
R o soca -
Lapse e rtﬂ A 2 &
alcwe§ hmekstone i
Earth . .
Loose Qland marl o 80 28 21-6
B
et fIShSP '

Phosphate rock 81 21-5 2
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Densities of M aterials— continued.

i Pound Cubic Feet Cubic Inch
Matertal. OHn ]Qfg per Ton. puerlﬁoﬁ%des
BlastthJnace slag .
Crushed silica
Vortar o 86 26 20
ﬁ tIa|nd cement. 88 255 19-5
Brokr%nltllmestone o 0 7" 19:3
F%L loose . . 93 24 18-5
nts éJrr {
{O'ﬁe I - % 236 182
Granltec ippings . 1
(Filonaerssean(rjavel o 0 52 179
shap: § R 23 17-7
Cement clinker
goarse )] Sar}g
ommop bricks
rushed basalt 100 2-4 172
Phd
4 osp&a e pebble .
Wet halk '
Hardsk) %scto%e broken 102 22 17
E'eaas(gefrg Paris | 106 2 16-2
(BSQ%\)/(??G average 109 20-5 16
Phosﬁb demial J\ 110 N4 157
i
Wg%eggsmphur J} 12 20 15-4
Asphalt, loose
G(r)%gpeé cement
}?)S“m roken o - 120 18-7 14-5
Baih sto Z . .
125 18 14
%ohg rocak sulphur Jl
dy o 130 7 3
ered %slprL J
Salt Spore, boke b1 165 121
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Densities of M aterials— continued.

Material.

Plumbago

andstone, proken.
uartz, broken
ranite broken

Spanish Jron ore .

%r(])r] pyrites .

Zinc spelter . .
rushgg d%]omlte
uartz sa .
Lead oxide

Copper pyrites, fine
ITronﬁ orem{? ycfesda le
Brown iron ore '
Red Iron ore.

TABLE OF DUMPING ANGLES

ures give the inclination at which
slide ogut of a tipped truck body —

The following fi

different materials will

Material.

Coke . .
Hard coal .
Broken stone
. With sand
Logse eTrh
S0 tcoa
Crushe stone

% ore
Co cre
Wet ashes .

Garpage
Dry ashes .

121

Portland stone, broken .
SIECE qE

Degrees.

Pounds per  Cubic_Feet I

CUHIC Foot.  per Ton. Cpuebrl%oﬂﬁ

J

i 140 16 12-5

J 150 15 11-5
156 14-3 10-6

} 162 13-8 105
16 13- 10-4
178 1 1§-2
184 17- -4
% 7 %2 §-6
i i 3
248 - -1
32 5-4

23 Dry. cinders
3/|st mdn ers

) Fr sﬁagre )
2 Bricks

3 Gravel

§ s?ﬁsgt@a”d

g F Nalt

3

C
Rubble

OO
COOOOOOOOCO—~I—I~

Material.

Compact earth .

179

s

Degrees.

COCOCICD

(S R e e e e e s
OOU10T10T1OOOO—IUT1IoHCO
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BOOKS OF REFERENCE

“ Material Handling Cycl by el it Published b
Anons Boarahan Dubheniy Co. N ok o> FUOIed By

“ Belt ?rsYreyO[)S ang Belt EIevatolr LtgyF V. Hetzel, Second Edition, 1926.

Published by Chapman & Hall London.
“ The Electrical Handling of Materials,” b Broughton._ Vol. 1
ﬁectrrrca? %uqinme% T “ t¥ucture’1-L Workgand etﬁ?ls
fric Cranes ” 01 Machinery and Methods.”

Publrs%ed 1923, by Ermest Benn Ltd., London

“ The Mechanjcal Handling and Storin Material.” b mmer.
Fo rtrlr_()%ércﬁ]on |an twog voqumes g Birshed by Thgl Technrca| Press

“ Modern Materials Handlrn " by S. J. Koshkin. Published, 1932, by
Chapman & Hall Ltd., London

ADDRESSES OR PAPERS AND ARTICLES

1869. P. G. Westmacott addressed the In?trtutron of Mechanical, Engdrne s
on “H rauIL Machinery tor Warehousing Grain
Liverpool Docks.”

1891, W. Shapton adgressed the_same Insti tutrrin on “ Macﬂrnery for tP
Storage and  Transit of Grain at the Alexandra Dock, Liverpool.”

1903, G. F, Zr mer addres?ed th? Instrtutlron of Civil Engineers on
“ Mechanical Handling of Materia

1907. E. J, Way addressed the ‘Institution of Mechanrcal Engineers on
“ Labiour Saving Machrnery In_South Atrican Mines.

1908. C. K. Baldwin, E. J Hafddock S. B, Peck and others addressed the
American Socief Mechanrcal Engineers at a Symposium on
“Hoisting and Conveying Machinery.”

1910. E. W. Pettit addressed fhe_ Institution of Post Office EIectrllcaI
ngjineers Qn Mechanrca# Conveyors and their Adaptahility
or'Use In Postal Sortrn% Otfices.”

1913 W.H. Atherton addressed t ? Manchester Association of Engineers
on “Package Conveyors for Factories.’

1913. R. B, Creak a dressed 5 e Instrt tion of Mechanical Engineers on
“Modern Flour Mill m%/l |ner

1916. Jameg Trgto erddresse& the Man hester ssociation 0(5 Enginegrs on
mrssrrls?rru ebesran Baata Betrng as Conveyor and Power Trans-

1916. ﬁher on addressed F Institution of Engineers and Ship-
" builders in Scotland, at Glasgow, on * Chain Belt Conveyors.

1917, H. . Atherton_contributed to" The Electrician for December an
artrcle on * Conveyors and Elevators.”

1918. W. H. Atherton addressed the Manchester Assocratlgn of Engineers
on “ Conveyors in Relatron to Engineering W



1918,
1919
1921,
1921,
1921,
1923,
1924,
1925,

1927,
1930.
1930.

1930.
1931,
1931,
1931,
1932.
1933.

1934,
1934,

1936.

1936.
1936.
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W. H. Atherton contributed to Cz%ssrers En |neer|n Monthly a
series of articles on Conve ors for Chemical Works.

W. H. Atherton contributed to The Electrician for January an article
on “ Some Detalls of Conveyors and Elevators.”

W.H. Atherton addressed the London. Association of Foreman
Engineers on’ EIevatrn% and Conveying Mac merré

FI. J, Smith addressed the Insti dtr%n of Mechanical Engineers on

“The Mechanical Load mrt;

G. M ertg(hﬁ”] grddressed that Institution on “ Conveying and Elevating

D. Frfe ddresse_d ttr)rat Ipstitution on “ Modern Dock Appliances

as ow Harho

W. FI Atherton ad Lessed the Lercester Association of Engineers
on * Conveyor Chains and their Applications,”

W.H. Atherton contributed to Cagsrers Mechanical Handhng
Number an article on * Malleable-iron” Conveyor Chains an
their Manufacture.”

W, IF At rton addres(?ed the Instjtution (hf Mechanical Engineers,

eds, on “ Modern Conve rn? chinery.

G. nce addresse the Instityte of Brrtrsh Foundrymen, at
Manc ester, on eFoun ry 15 a Machine.”

T. E Drmblebﬁl addressed the %/ocre of Glass TechnologY
W The Mec a[yca Handling of Raw and Manufactured Material

GIass Works

W. Ather ton contrrbrhted to Cassl(rs Mechanrcal Handling an
article on * The Discharge of Bucket Elevators.

W. H, Atherton addressed he Institution of Mechanical Engineers,
at Glasgow, on Contrnuous Elevators.”

W. L. Beeby addressed that Institytion on “ Handling of Materials
in a Mass-production Factory.”

W. L. Hartley contributed to “Cassier’s M?chanrcal Handling an
artrceon Mechanical Handlrn of Moulds In Foundries.
W. H. Atherton contrrtfuted 0 lron and geel Industry _an article on

“"Conveyors In Relation to the Foundry In dustry.

H. H. Broug ?n addressed he Instrtutron of Mechanrcal Engineers

dling and Storrn of Grain.”

F M Birks addressed that Institution on “ Gasworks Practice.”
atCaorntesron addressed the Institute of Fuel on “ Coal Handling

W. H. Atherton addressed the Manar\;lsrs and Qverlookers” Assocja-
|re)rr(t et I%%Ia%rtrryon Conveyors Ith Special Reference to the

F. Gudg 8n addressed the Dergy Socjet L}/ of Engi P ers on “ Recent

ndry DeveIoFments and”Contintous Mou g

E. Longden cgntrrbu ed to The Enginger gllth December) an article

on™ Mechanisation of Foundr>9 Operations.’
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