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the protetype exnlo: a CuJMLZQ“" Jgarages.
It is ) qreat scfetu
operation und is without the inconvenicnt caentral

reprocduction

obstruction presentcd Ly the ﬂull“der with ram

used in aydraoulic types of car lift.

slthouygh apprerently a Ffolrly siuple
to build, 1in fact areat care ans accuracy in con-
sitru ctlon agire  nececgsary {o achieve srooth
catisfaciory operction.
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I. IHTR CDUC ION

The garage car celevator or car lift is a faniliar sight end has
all but renlaced the old fashicned and iaconvenient inspection Pl
riany of thesze elevators are hydraulicclly operat ted, the cirlinder

being emredded in the concrete floor. The cylinder is Ffull of oil cnd
inside it is a hollow ran. Coirpressed air is udmniited into the culinder

frou an air compressor and drives the ram upwards, thus lifting the car.
No Fuirther description oy this type is required, as it is well kaown.

In a large number of uwarages is jound another type of Lift which
has several advantages : - (1) It gives good service, (2) it is very
safe ia use, and (3) there ic no spatial limit ccused by o central ob-

ruction, t.e. the cylinder with rai.

Suchn a type is the Laycock Car Lijt, which consists basically of

Joeur nillurs enbedded in the concrete floor. Into eacit pillar is yFixed
serewed rod, some 5 jeei/15C cm lorg, held ia place by collets. Detween
the jFour pillars is the ramp 02 which an cdjustable motor is mounted.
Transnission of power ts biy sproclfiuts and chain ;  each screwed rod has
its own sprocket and the ciwin is guided round them by guides and Furtiaer
sprocliets, the chain being cdjucted by sw ling the mdtor on its pivot.

iuel
There are two inportant sajetl ]actors with this type of liFt : -
cll

(i) o notter waere the rainp stops, U1 nct dzscend again unless it
is <riven, and (2) should tiaerc be any obs."JcLzon under the ramp when

it descende, the collets displace and allow. the rods throush the tops of
the piliars. This should ne siyjficlent warning to the cperator to stop
the wotor but, if the motor continucs to run, the chain will oreal, gtzll
leaving the ramp in on2 pogition, There is an automaiic stop at thl
uppeir and the lower positions. h

The model as describoed in this legflet
whict hce been Ih contiinuous usc for come thir

~

s baced on onc suecit Lif

t S

cducnteoe UF the constructor could visit such a
& J

- It would e an

2o CONSTRUCTIGH

2.1 Generul

~ll angle girdere must be true, the sprocket chcin cither new or
in very good condition, and the four 11747 screwed rods must nct be bent
oir oitnerwise danaged, e.g. stripped threads.

The modcl appears siwple to bhulla, but paticnce and siill are

necessary in itts constructicn and seltins up, i‘hen properly coastructed
the lift will opercte smoothly cnd the chaln will not Jump. 4 lioht car

<
chassis may be built and uszd with the model, due allowance beins made
Jor power to weight ratio. Licht lubrication to encure smootin woriing
1s eszentiale. : N
he scale is governed by the 12177 screwed rods.

This is clearly shown in figs. 2 to 9. It consists of a pair
of 245” angle girders 1 and 2, four 18%7 angle girders 3 to 6, and two
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127 angle girders 7 and 8. Twelve 5F! x 224 flonged plates 9 to 20 are
bolted in position as shown, plates 9 to 12 and 15 to 18 flanges down-
waras, and plates 13, 14, 19 and 20 flanges upwards. At the corners

where the plates meet at right angles, an end flange of one plate iz
lapped over the side flange of its neighbour.,

Four 277 x 1 fFlanged plates 21 to 24 are Fixed, one at eczch
corner, to support the Fouwr pillars which are bolted directly to tihenm,
& i section.

2o :) .".J.i.l la]:‘s

. The jour pillars should next be constiructed s all are siinilar,
see Figs. 2 to 9. The rear right hand pillar is shown separatel:y in
Fig. i0. _ , '

sacit pillair consists of a pair of 1 21 angle girders 25 and 26,
two 12 flat girders 27 and 28, and a 1277 x 24" strip plate 29, e
strengtien the pillars, corner braclets (not shown) may be used ; two
25 2 17 double angle strips 30 and 31 alco reinforce each niller.

The pillar is completed by a 247 x 137 fFlanged plate 32, but
Fitiing of this plate shculd be delayed, see Secticn 2.5.

The jfour pillars should next be bolted to the plates 21 ito 24,
To obtain rigidity of the pillars, a 147 angle giirder 33, a 2+ angle
girder 34 and a 3" x 1! Flat plate 35 are used jor eacld pillar.

In order properly to align the pillars, it is advisable terpoir-
airily to bolt 2437 and 1837 angle girders to them, near the top. Yhen
proper clignment has been obtained, the fixing bolts may be tightened
and the temporury angle girders removed.

2ok Raips
Yhe ramp Is thirity-ihree holes wide. Front and rear cross wen-
bers are situillaer and are seen in Fig. 11,

A pair of 1277 angle girders 36 and 37 are lengthened by =t
angle noirders 38 and 39 and bolted to two 3%“ x 2%” flanged plates 40 and
41, Thrce 524 x 14 flexible plates 42 are bolted across the girders
onlilr ocne such plate is shown in the Flgure in order to reveal the con-
strucition,

Sush wheels 43 are jFixed in position as shown, to act as juides

ror tae four screwed rods, sce next section, while chain guides 44, 45
‘]

and 46 {(see Jection 2.7) are positioned as shown, see also Fig.
wach end is completed witi a 17 cnole girder 47 spaced
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ez

a
washer.

The length of the raemp is forty-nine holes, see Ffigs. 2 to 5,

8 and 9. Two 244" angle girders 43 and 49 cre -used Ffoir each part of
the remp and these are bolted to plates 40 and 41.

A 4F0 x 24 flat plate 50 is bolted across girders 48 and 49 on
the rignt hand ramp, see i'igs. 2 to 5. The purpose of this plate is
to act as part of the cladding and also to Sform a yixing for the chain
tensioner, see Section 2.8.

Two 24 x 24 flexible plates 51 and 52, and two 437 x 220 Flex-
itble plates 53 and 54 complete the cladding of the right hand ramp.
These plates are reinforced by the use of six 24" strips 55 to 60 bolt-

“ed under them, see figs. 2 and 3. A 277 angle girder 61 is bQLted to

girders %8 and 49 at the rear. .
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The left hand ramp is clad with a 125“ X 25" strip plate 62 whicz

is overlapped one hole at the rear by a 47 21 flat plate 63, see Figs.
2 tu 5. Two 247 reinforcing strips 64 gnad 65 are used vager plate £~
see Fig. 3,

2.5 Drive Rods and Sproclets

Four drive cprociets 66 to 69 should next be prepared, see fig. 13,
£Zach consists of a double Hon strip 70 holted to a 177 sprociet P
thiread’cd hoss 72 is Sixed iinside the double bent strip by holts spaced
by wasirers 73 as necessarl! so thot the screwed rods may clear thein. Care
should he taken to align strip, boss and sprochet so that the asseably
moves frecly on the rod. Three wushers 75 are placed on the rod which
ls then fFitted in its pillar.

-t the bottom, the rod is lochknutted to plate 21/22/25/24, see
Fig. 20 ; at the top, the rod is lochknutted into a threaded boss 76 it~
sely bolied to plate 32, The otaer thrree rods with their drive spirocli-
ets 67, 58 and 69 are then simllarly fitted.

-
+

2.6 Pite

ng the Ramp

stemove plates 32 and run the sproclets 66 to 89 down thei: rods to
the cuaize level ; pocition the conpleted ramp so thai it rests on wechers
75 oin each rod above the sprociets which thus support it. The npluates
22 are then refitted and tihe rods locrinutted,

Lt this stage, it must be possible to Lift the ramp squairely U

&nd down inside the pillairs without binding.- Light lubrication is ese-

ential.

2.7 Chain and Chain luides
e roicp shoul o be o feld by hand to within 1 0 the tops o) the

screwes irods and the drive sproclhiets cdjusied to tais level to supooit
the rainn, f1gc. 2 and 3 should be consulted in Fitting the chain,
Flve chain guides 44 to 46, 77 and 78 are required. lecausa o
the .waiuire OF iecca.qao cacin, it iz impossible to use guide strins ¢o in
the pirototype and therefore pulleys are enmployed as guides, one ¢y whicah

15 shown in Fig. 12. Juch consists of a double arm crank 80, « collar
81, = wicel disc &2, nine g” wagilers 83, another wheel disc 84, and a
collicr 85, all on a 1F' rod 86. Collair 81 serves to clear the €038
meitber. )

~t each end of ihe ranp are jitted two 75“ flat girders 87 ond
88, spaced b1 one oi more % al clrips, see ~igs. € and 7. A 17 gap is
left in the centre, and thiz is bridged by a Flat trunnion 89. A pivot

07

bolt 90 is held in the apex iwole of the trunnion and o v’ loese pulicy
91 cn tils bolt supports tle choin cs 1t crosses the ramp.

On the leyt hand side of the ramp, two 95” flat girders 92 anc 43
are siuilarly fitted, see Figs. 2 and 3. On the inner girder 49 is

Sixed o rod sochet (not visiile in the Ffigures) holding a 147 rod ; o«
coupling 94 is fixed at rizitt angles on the rod and a 17 rod with o P
loose pulley 95 held by ¢ collar 96 fForms a support for the chain as it
crosses the ramp. The chain rests on the pulley.

2e8 chuin Tensioner p
This is shown separately in #ig. 14 ; it 1s made from two 3:M stripsé“




6 : » giv.. L.44
Y7/ und 92, a double arii er i 0¥, too. a pivci holi 07,
four wicel discs 102,,¢wo gtaals of n T S ST AN
anc two long threaded pins 105, The
From the jFiguire.

The ausciibled chain tensioner is {ittod, by meonz of it~ ainot
bolt, to plate 50, see Fige. 7 and 3.

aidl i ooe ol car

2.8 Test
i fhe chain having been fitied in accordcnce with “ige. 2 and 3,
the action should Le tesied bafore the smotor is mounted. - The drive is
via the V” spraclhet 4Ou, match e fixed on a 29 rod 107 journslled in a
chennel hearing 108 bholiod 1o plate 208, see hext sectisi, '

2 built-up handle schould be passed through plate 17

T
chaninel bearing, so thei the sprocket noy be rotated by i It must
be poscible jor the ramp ito be raised and lowered witinout thz casin Jump-

ing, Giw! there must be no jciwming oir bSinding. It may b nceceLty to
adjust the level of one oi more of the drive sprockets 6o to 65,
“hen smooth opeiration has been attained, the motosr inay ve Fitted.

2210 idotor

In the prototype, the motor is not placed in the position in
which it is seen iin the model for obvious reasons. It is not shown in
Figs. 4 to 9 and it may, if desired, be sited elsewhere on the nocdel and
a suitachble transmission system constructed. : :

In the model, the motor - a powe: drive unit - is mountec acjacent
to tne lejt hand rear pillar on plate 109, sece Figs. 1, 2 and 8. The
plate 109 (4fitx 2%”‘7lat plate) is bolted at right angles to plate $3.

In order (o render this plate more rigid, a 27 angle girder 110 is Dolted

o

to it and to girder 49, see Fig. 2.

.. 35’ angle girder 111 and a 11” anglc girder 112 are next Dolted
to sicie I09 and to each other. .i second 1 7 angle girder 113 is bolted
to plc C 109 and to girder 112, A peir of 3 carle girders 114 cre
fixeu to ipder 113 cidl tlie power drive unit 215 is bolted to them.

.- doudle bent strip 116 is iolted to plate 109 imiiediately below
the motor arnature shaft. Finally ¢ right hand flanged brachet 117 is
used jurther to bruce the asseiably.

£ 7/167 pinion (not seen in fig. 1) s Fixed boss downwards on

the ariwture shafi and engages a 60-tooth gear wheel 118 on rod 107,
The position of the pinion wmay be adjusted by use of tne stlotted holes
in girders 112 and 113 to achieve satisfactory mesh between gear and
pinion, 4

The motor should be set at 6 : 1 ratio to achieve a reasoncble
speed o operction.

It will be noted that the 9%” sFlat girder 92 is replaced by a 57”

hal

flat girder 92a on the recr outer lejt hand ramp, see Figs. 1 and 3.
2.11  Jiring and iutomatic Stop

The wiring is a siaple matter but, us the prototype is fitted with
an cutonatic stop, it ie deciratle that the model should be similarly
equipped. oo ‘

An 1137 rod 119 is fixerd to the left hand rear pillar by weans of











































