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THE IDEAL HOBBY
FOR A GIRL OR BOY

OURS and hours of happiness can be spent with a Hobbies Fretwork
Outfit. You can start without practice and cut out real useful
i: things for the home ; things you can sell to earn more pocket

money. There 1s an Outfit to suit you and heaps of designs waiting
for you to cut out in wood and fit together. Insist on a Hobbies Outfit and

vou get tools upon which vou can rely. — — —
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Price 6/
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Every Tool is British-made
and with Hobbies guarantee

OUTFITS

A FREFE Have you read ** Hobbies " 7 It is a
b aa A _-'-l_ ' -.|J'-' 4 Y19 ol . RLTR ii' -.'II_ ..
DESIGN ociav from aus newsewent price 2a No. 13... 4 /- Post Free 4 /6
nesday [rom anv newsacen!, price 2d.
E h EHY EIHIH 'ree ‘rlt—ﬂl I A &Y .’.'.’_'! Ariiclies _.""'.ll. AR | - o &
¢ i \ ' Y i

[¥YE DYESERIed EVEYY WeER, df WeLE S 0] > 3 ¥
e — N0 3. ~ | L)
Send vour Order along to Department Y6b, NO. 33... D6 19
NO. 23,012 12 G
HOBBIES LIMITED ... .. ..
DEREHAM NORFOLK thedl 166 . 175
65, New Oxford St., London, W.C. ; 147, Bishopsgate, London, E.C. | 73, The Ad 32 6 DR 1 B o
Walworth Road, London, S.E.; 326, Argyle Street, Glasgow ; 10a, The A4 23 /& 2416
Piccadilly, Manchester ; 9a, High Street, Birmingham ; 15, County 1€ A4+ S0 /0 -, .
Arcade, Leeds ; 11, Bridge Street, Southampton ; 68, London Road, . . T a2
Brighton, and agents in every town. L he Ab 27 /6 R o W

R D=



ITHE “ M. M. ;’a PUBLISHED ON J’Hr’ ] st :’f.lt‘.'h’ MONITH. ORDE ﬁ Y HE h ‘u’ iht‘ H & HI Y NOW ! PKICE

SAPES hEdE Hthut anhs nutes doabh 44507 SHdnn Trha ::5:i::.'!. 'i'i.i!-!!.:!:!! '!!-! i:5i !!!':::3-':::-.'!:'.:!'.'.'!!!l::;:;:'.:!::l:.': ............... bye $A848 TrrTE GEans Taaws maeEs Laaes Seedd Sswba sohes boes aianlrEiH :!-!..!!.Z::'.:!_::'__-:::::__________-___  waaas aiall SRTEE - s B Sbmnd - oo =3 mm - mrrar rrrr= mrEua dmsdh HEPES SEdAL S4psd LENED CENEE TEEEE FETTH G Ladd 54058 SbAdd frre mrmed
I1I. .I II I a 1 | I | | u | L n | ] s . B 1M II II-II IIII . rll IIIIII A B mEmoms i B ol mi o cme " _ I .--.-I-I.I .-.--.I-II -I-I I " BmmE = | ET "R BN R TEE m: B . R e R e I-II - |y S ——— .I I-. -I - I.-.-.-.. E 'Es m m e I-IIL B BB II III 5 EBmEER B B BN B s H B EE .

CCANO

MAGAZINE ]

TR
= .

EDITORIAL QOFFICE

PUBLISHED

e
- e

Binns Road,

| |

ﬂ;.
N
1

IN THE INTERESTS

LIVERPOOL

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
___________________________________________________________________________________________________________________________________________

|_ ------------ --—___--_---_l Ll 1], t"[ldh“ﬂj_: ‘-i}'l.i'il'?- Jdl =sa 10O ascertaln
: ThE.’ Rﬂf&ﬂﬂy Sﬁ"fk{f | ”WiE' positions and to kee }1 their courses.
I | : During the war it played its part, being
| We regret any delay in this issue | used for manvy scientific lrm'pi ses, including
: not reaching our readers by the I the detection of approaching Zeppelins.
- . g |
: oth Feb., but our pubhﬁhlﬁg arrﬂrfge' ! Lhe gqualities of the man who carried
| ments were completely disorganised : out this great engineering achievement
| by the Railway Strike. | were of the kind that everv bov, whethe
'________________'_______________I he intends to become
A\ the death last month of M. Gustave [ e an  engineer or not
B Fiftel, France has lost one of her Secret of should strive to imitate
lustrious sons, and the world SUCCESS Perseverance holds the

kKey to success 1n every
walk ot hite, and the old advice of ‘' try

O1C f-{ iT.'*-'- ;L'_I'i;'i.!.lt'.“-l t‘tlf.{ii‘ll‘i“l‘ﬁ. _1"1'-% ﬂh; ‘
{EL"-%H{IH'I' i}f l]]:_- ;;_l‘f.;u[ ‘

A Tower at Paris. M. try again 1S as true as ever. Everv boy
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choose his path in life, and having chosen,
should devote his whole mind to gettine
on, persevering as did Eiffel and others
before him. Many bovs do not come
to a decision until they leave school and
then take the first job that comes along.
1That 1s not always the best method of
achieving success. Some boys are too
lazy to think about the future and put off
until i1t 1s too late, or until someone else
has to make a decision tor them. Every
boy should think first and decide what

bovs, tens of thousands
of whom have built models of his famous
engineering structure. When 1 read the
announcement of the passing of this
eminent man, | telt that 1 should like to
tell my readers something ot his hife work
on this page. |

in the personality ol every great man |
there seems invariably to be something
of outstanding 1mportance—some par-
ticular quality  that

An other men, less {amous i business Or }ll‘uft!':i*.-iiuli he wishes to {ollow
Ouistanding do not possess, M, Eiffel | | Waiting for every boy there i1s some par-
Ouatrty was no exception to the ticular job that he can e njov., Remember

I'II]L‘, and AN yone who !

that the man who r:-n_]nnn his work climbs

high up the ladder of success. Make up
your mind what vou want to be, and
go " all out” until vou attain vou
objective. Don’t get slack when eithe
tailure or success seem near, but keep on
- trying. Someone has said it is not enough
‘ to " keep on,” but that we should “ keep

has read his hie storv cannot fail to be
impressed by the wonderful qualities of
perseverance and cheerv optimism that
marked his whole career: Famous en-
gimeers might ridicule his cherished plans
for a Tower 1,000 tt. 1n height. Friends |
might attempt to dissuade him from

embarking on a project that, they ;1I'!11'_11|1L_-il. | The late M. Gustave Eiffel on keeping on ""—which is perhaps even
would result 1n disaster. But M. Eiffel, more desirable. Remember that there
supreme ly conhident 1in hnmself, heeded he was able to establish his own engineering ‘ s alwavs room for good men at the top of
none of them. Brushing aside all objec- works, and his daring engineerine feats |  the ladder in everv walk of life—and it
tions, he persevered with his task and brought him world-wide fame, 1= the man who |'~¢-r.:-+-1.'w.r't-ﬁ who gets there
ived to see the successiul fulfilment of

his plans, to the amazement of his ad | Later he proposed to construct a Tower | AT ITHACE | | IR
miring friends. ~ that would be higher than anything in L |

the world. Despite adverse criticism
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HOSI of our readers who have built
the famous Meccano chassis will
be interested to hear of a special

limousime body that may be constructed
for fitting on to the chassis. This model
1s shown 1n the accompanying illustrations,
and the following details make clear its
construction.

For the of body the
chassis 15 made shorter by replacing the
sides of the frame (1 Iig. 7018)* by 18 1n.
angle girders. As be seen from
I'ig. | these girders are braced by three
additional 54 1n. strips (2a). The rear
cantilever springs (33 Fig. J) are reinforced
by the addition of 5} in. and 3} in. strips.
Ihis necessitates the cardan shaft (Fig.
/01C)* carrving the driving pinion (27)
being replaced by a 3} in. rod, to corres-
pond with the shortened frame members.

addition this

will

Running Boards and Mud-guards
lThe appearance of the model is
siderably 1mmproved by the addition
running boards (39 Figs. G and |).
running board on the near-side (59 Fig. G)
consists of one 124 in. flat girder, attached

Cil-

Ly two 1 X 4 1n. angle brackets (60
Fig. () to the 18 in. angle girders (1)

forming the frame.

* |lhe fgures reterred Lo are

Of

1 he
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Fig. G. The Meccano Limousine

In order to give clearance for the brake
lever (53) the running board on the off-side
1s made up of three flat girders 431 in.,
5% . and 24 in., the latter overlapping
one hole (at 61 Fig. J). The 41 in. and
54 1n. flat girders are connected bv a 13} in.
strip (62), the whole running board being
then attached to the main angle girder by
four 1 x4 in., angle brackets (63).

The mud-guards for the front and rear
wheels are all similar, and are constructed
ot three curved strios f_ﬁ-l}l on each side.
These overlapped two holes and
tour 14 1n. flat girders are attached to them

are

—
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MECCANO LIMOUSINE

Full Instructions for Building a Splendid Body for Model 701 (Chassis)

by angle brackets. The mud-guards are
connected  to the” ends of the running
boards (39) by angle brackets. “

[n bod v, by

constructing the
bolting together two 124 in. angle girders
(66 Fig. H) and six 51 in. vertical angle
girders (67) to form two side frames, con-
nected by a 5§ x 2% in. flat plate (68) and &
o3 X 3% in. flat plate (69). Then bolt on
the rear 53 x 34 in. flat plate (70) bv means
of a 53 x4 in. double angle strip (71)
and 3% in. curved strips (72). The back
window is fashioned from two 31 x ! in,

begin

double angle strips, one above and one
below, and four 13 x 3} in. double angle
strips, two at each side. These are re-
imforced by two 21 in. strips bolted on the
mside.  The lower side panels (73) con-
sist of two 44 x 2% in. flat plates, bolted
to the curved strip (72) and to the uprights

(67). The driver's seat is a 5! in. flat
girder (/4) fastened to a 3} in. angle
cgirder, which in turn is bolted to the
plate 69,

1The main doors are formed bv two

43 1n. vertical strips and one 31 in. strip
at the top. The lower panels consist
ol a 23 x24 in. flat plate and a 2} in.
fat girder, braced at the top and bottom
of the panel by two 3} in. strips. The
method of attaching the hinges will be
plainly seen from the accompanving illus-
trations.

those appearing in the 1he base of the body consists of three

534 X34 in. flat plates (75) the front plate
overlapping the one

Chassis Tnstruction Lealet (price 4d. post  lreel.
| hey were also printed in the " M. M. for September
and October, 1923. |

second

Fig. K. Revolving Seat

by hole.



Fig. H.

The front plate is bolted to a 44 in. angle
girder, which is also bolted to the lower
cdge of the front plate (69), the rear
plates being bolted to the 4J in. angle
girders (76). The front door (77) 15 a

2] x 21 in. flat plate, hinged to a 2§ in.
flat girder, which overlaps another 24 1in,
lat girder, bolted to the wvertical angle

girder (67).
The body 1s secured to the chassis by
four bolts (78 IMig. (5), those at the front
passing through angle brackets (79 Ing. H)
and being secured to the maimn side girders
at 80 Fig. |]. The rear bolts pass through
holes 1n tlw Fear phlu (75) and through
holes tlhl g, |) 1in the
rear 51 in. hr:n_.mg_{ strip.
The top is enclosed by
three 51 x 33 in. flat plates
and  one :1' x 24 1n. flat
plate. The back seat (82)
s a 83 X243 . Hanged
plate bolted to the rear
plate (70).

The construction ol the
two revolving seats will
be readily seen from the
detaill  view (g, K).
They revolve on 1 1n. rods
running  from the face
plate boss through a loose
1 in. pulley, a collar and
set screw bemmg htted to
the lower end of the rod.

The handles of the
doors are made with hand
rail  supports and one
imch rods as shown 1n
the 1llustration.

Parts Required for the

No. Meccano Limousine Body

2 24”7 Pert. Strips 1
2a 44" |, 4
3 33" . 6
4 + (- . 1
3 28" i 2
Ga 14" ,, ¥ 7
8 123" Angle Girders 2
9 04" " 6
9a 44" A 3
9b 34" ,, 5 2
10 Flat Brackets 2
12 Angle ,, 52
12a 17 Angle Brackets 2
12b 1 x 4" Angle Brackets 7
14 67 Axle Rods I

THE

NO.
[8h
2()
20a
22
29
32
37
d7a

Fig.

Y
70
12
549
()
103
103b
103¢
1031
103h
108
109
111D
114
| 20
36

The Limousine Body

1” Axle Rods

IFlanged Wheels
2" Pulley Wheels ...
[vast

ST i

7 Contrate |,

Worm .

Nuts and Bolts

Nuts :
13 x 4 ' Double 'muh Hl|||:a
ok % &° .

O XL4g I Llnfrml Plates

d3 ':-c:?!'lr 'lat Plates

34 x 23" Flanged Plates

43 x 247 Flat Plates

II"'II.HF
63 33 635 99 w3

J. Method of Attachment to Chassis

Collars
0% x 23" Flat l“ltah-a
23 23"

54" Curved E}‘tnjh

Aa00 'L .
51" Fl. at Girders
123 © - .
44" ”
28 .. .
13 . L
Architraves

Face Plates

7/32" Bolts

Hinges

Buffer . .
Handrail E-upr:-m t*-,
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In this column the Edilor replies to lellers from s

readers, from whom he 1s always pleased lo hear. He
receives hundreds of letters each day, but only those hat
deal with mallers of general inlerest can be dealt wallh heve,
Correspondents will he'p the Editor 1f they will wrale
neatly in ink and on one side of the paper only.

P. Short (Derby).—Your poem commencing " Yes |
we have no Meccanos ' 18 very good, but we secin Lo
have heard something of the Kind before in connection
with the fruit business ! We read vour cheerv letter
with much pleasure,

Sidney Miles (Woodford Green).-—-You are quite
right 1n surmising that this i8 the happiest and best
time of the vear for us. Hundreds of bright cheery
letlers arrive every dav Irom bovs 111111 rin all corners
of the earth. We work early and late, Sydney, but we
enjoy every minute of it.

A. Ferruccio (Turin). —We think yvou write English
very well, and it was a pleasure to read your letter.
We wish you success in your engineering career, and
we thank vou for vour kind expressions towards
Meceano and the Editor of the “ M. M."

F. E. R. Nunn (Colchester).—Yau get extraordinarily
vond results on vour Crvstal Set, and we congratulate

vou on possessing such an efhe jent piece of apparatus.
1 ele IJ|'|-II*H1 I rpllﬂtl al 350 miles 18 most unusual.
We note you prefer Guild Padges in the form of
pendants or tie pins.

.. K. Thompson (DBath).-—Publishing the ** W.\W."
once a month Keeps us very busy, but it looks as
though we might have to go to press more frequently.
'here are many articles of the greatest immterest for
bovs now being ;:rppmwl for our future numbers.
We much A ppredc ate vour '-"I:HHI wishes,

A. G. Johnson (Northwich).—All Meccano Clubs
actively take up sports and games of all kinds, both
Winter and Summer, but it 15 ditheult to iind room n
the * M. M." to deal with their expleits and prowess
11 this direction.

J. Spiegelhalter (Maltan). —We

“__l were interested to see the photo-

graphs of the three-valve set you
have made, and we congratulate
vou on a very efhcient and
workmanlike job. We were also
interested to know that you get
Bournemouth clearly on the loud
speaker, and this is our experience
here. We hope vou will spend
many pleasant evenings ** listening
i’

W. Penman (Partick, N.B.).—
I We were pleased to hear of the
wide interest being shown n
vour club, and we hope this will
‘ result 1n more Meccano clubs

being established in Glasgow.

E. Drafern (Southampton).
At present we fear that there are
too many dithculties 1in the way
to enable us to publish the
“M.M." weeklyv. The sugges-
tion will not be lost sight of,
however, and vou mayv be sure
that if we are able to see our wav
to do so, we shall certainly pub-
lish more frequently.

F. Padgett (Newark).—We quite
agree with vyou, Frank, when
vou say that Meccano is “ some-
thing more than a toy.” We
are sorry not to be able to print

| vyour verses, but these are scarcelv
up to our usual standard.

R. L. Uphill (Rvde, 1.0.W.).—The subscription
rates in Australia are the same as in England. Most
Australian dealers stock the “M.M." We wish
vou all good fortune in your new home.

A. E. Bebb (Redditch). —Now that we know that
vou will be confined to vour room during the whole
of the winter through sickness, we are more pleased
than ever that vou carried off the prize in our Tom
sawver competition. We trust that you will derive
much pleasure from vour wireless outfit. Under the
circumstances vou could not take up a finer hobby.

B. Mitchell (Stockton).—Send us a copy of your
Magazine bv all means, Bernard. Nothing pleases
us so much as to see bovs with literary tastes taking
a keen interest in amateur journalism,

. Winward (Burnley).—You will be more than
delighted with the heavv Hornbv Tank l.oco. It is

a beauty ! We are sorry to hear of vour trouble with
yvour eves, but if the doctor says that wearing the

bandage for some davs will cure vyou, you shoujd
be thankiul i1t 18 no worse.
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(Continued from last month)

N our last i1ssue we described the general
I principles on which steam shovels
are constructed and the PUrposes
tor which they are used. We saw that
the size of the machine employed on any
particular contract 1s governed by the
output required and the nature of the
matertal to be worked. In addition we
saw that the size of the machine also
depends on the size of the bucket it is to
carry, a fact which 1itself depends again
on the amount of
material to be handled,

Considerations Affecting
Construction

Another considera-
tion that aftects both
the s1ze and construc-
tive details of these
machines 1s the dis-
tance from the machine
that 1t 1s required to
dhischarge the excavated
matenrial. For instance,
steam shovels  of the
standard tvpe (weigh-
ing 55 tons) discharge
the excavated material
at distances of up to
32 ft. from the machine
centres. This standard
type of shovel may be
modified by adding a
longer 11b, however, |
and this makes possible  puoto
the discharge of the
matenal at distances
of up to 60 ft. Such machines are used
lor quarrying mineral buried beneath a
top covermg of earth, and will excavate
ordinary soil or clay at the rate of 25 to
o0 cubic vards an hour. The steam
shovel stands on the uncovered deposit
and works at the face of the material
covering the remainder of the mineral
to be qguarned.

THE MECCANO MAGAZINE

Machines with Long Jibs

I'he lengthening of the jib in this manner
makes 1t necessary to considerably decrease
the cutting effort on the teeth, as com-
pared with that on the standard machine.
Were this not done the machine would
be unstable. The bucket 1s therefore
made smaller and handies only 1} cubic
vards, or roughly about a quarter the
quantity handled by the standard bucket.

(On the racdius over which the machine

cftectively  operates depends also the

| M essrs. Ruston & Hornshy Lid,
A Ruston Combined Steam Shovel and Transporter

depth to which it 1s able to cut. Modified
machines, such as are referred to above.
will excavate soil, etc., to a depth of 15
to 20 tt. and deposit it up to 60 {ft. dis-
tances. If 1t 18 desired to excavate to a
greater depth than this, machines with
even longer reaches must be constructed.

lf the material to be excavated is
heavier than soil or clay, more powerful

&

-

F
a

machines with larger buckets must be
used. Some very large machines of this
type are now 1n use, and we illustrated
one of these giants on page 3 of our last
month's 1ssue. Some of these machines
are equipped with rock-loading buckets
having capacities of 3! cubic vards.
Although naturally slower in operation than
the lighter types, they are able to complete
a cycle of operations in about a minute !
lThey eat their way through 300 cubic
vards of material in
an hour and discharge
their loads at any given
pomt over a radius of

100 {t.

Combined Excavators

and Transporters

It 15 not always
economical, nor always
possible, to employ an
excavator with a long
11b, where dumping at
a distance 1S necessary.
Sometimes, for instance,
It may be required to
remove earth from one
side of a narrow cutting
and deposit it on the
top of the opposite
bank. 1The slewing
motion of a machine
working on “the lower
level would not be
able to accomplish this.

In such circumstances,
or 1n the case where
it 1s desired to build up a high banking
with the excavated material, a trans-
porter may be installed to work in con-
junction with the excavator. A trans-
porter may also be used, in conjunction
with a standard shovel, for taking awav
the excavated material to a greater distance
than would be possible with a 1nb of
orchinary length.

=
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The transporter 15 some-
times a separate umt, and
distinct altogether {rom
the excavator. In this
torm it generally consists
of an under-frame and
tower, supporting a double
cantilever track for the
wagon or skip. The
under-frame 1s fitted with
the necessary wheels and
travelling gear to enable
1t to be moved about the
quarry under 1ts own
power. The Dboiler and
winding engines for actuat-
ing the transporting gear
and the transmission sys-
tem are supported on the
under-frame,

In another type of
machine the transporter
consists of a framework
attached to the excavator,
and worked by the main
engines. Such a machine 1s
ilustrated on the previous
page. With both types the
carth to be dumped 15 run
up the inchned track of the
transporter m a skip,
which 15 shghtly  larger
than the excavator bucket
to allow for spillage. The Pholo)
skip 1s fitted with a
hinged door, similar to
that on the bucket of the excavator.
[t 15 so arranged, however, that the door
may be opened at any desired point on
the tra ”Hl orter 1 I'EH:-]{ l]:\.' IMcails .'ll.r ol
moveable trip placed at the requred
position by the dnver, who 1s thus able
to regulate the building-up of the dump.

Controlling the Machinery

Having now seen something of the
construction of these giant shovels we may
consider for a moment how a machine ol
the standard type 1s operated,

When commencing operations, the bucket
hangs in a vertical position, with the teeth
resting on the ground opposite the face ol
the material that i1s to be removed. The
driver starts up the engines and throws-in
the hoisting clutch., This action drags
the bucket forward and upward, to the
face. At the same time 1t 15 thrust
outwards by means of the racks along the
bucket arm until 1t 1s cutting away the
material to the requred depth.

With one hand on the control-lever of
the main engines, and the other on the
control-lever of the racking engies, the
driver is able to control the depth of cut
so that an equal thickness 1s taken through-
out the whole length of the stroke. He
thus ensures that the bucket 1s completely
filled when the top of the stroke 15 reached.
At this stage, the hoisting clutch 1s thrown
out and the racking motion draws 1n
the bucket until clear of the working
face, being held 1in the meantime on
the free drum by means of the brake.

Working at High Speed

The slewing motion 1s then started up,
and the bucket 1s swung over the wagon,
or over the point where the matenal 1s
to be dumped. When the correct position
is reached, the driver pulls a cord by his
side, and his action withdraws a catch on
the bucket door, allowing the contents
of the bucket to be discharged.

MECCANO MAGAZINIE
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A Splendid Steam Shovel, mounted on Caterpillar Travelling Gear

The slewing motion is then reversed
and the bucket 1s swung back into position
to take the next cut from the working face.
The bucket i1s allowed to return to the
bottom of the stroke by releasing the
drum, which 1s loose upon its shaft. When
iree of the clutch it 1s under the driver's
control by means of a foot-brake.

All these operations take place almost
as quickly as they are described, and the
whole series, or ""cycle ™ as 1t 15 called,
s performed 1n from 20 to 60 seconds,
the actual time depending on the size of
the machine and the length offthe jnb.
As an llustration may be mentioned a
speclal test of a steam shovel capable ol
dealing with about 150 cubic vards of soil
or clay per hour, or from 60 to 100 yards
ol 1ron-ore per hour. In the tests referred
to 1t regularly completed the cvyvcle ol
operations in from 25 to 335 seconds.

Working with a Transporter

The operations when a separate trans-
porter 15 emploved are not dithcult to
follow. The excavator takes a cut and
discharges the material into the skip,
which stands ready at the foot of the
transporter track. When the skip 1s thus
filled the transporter driver starts has
engines and the loaded skip 1s hauled up
1its track to the tipping point. Here the
catch holding the door of the skip 1s knocked
out automatically by a trip gear, as
alreadv described, and the skip 1s emptied.
The driver then throws out the hoisting
clutch and the skip 1s lowered by gravity
to the foot of the track, the drum to
which its hauling rope is attached being
allowed to run free, but controlled by
the driver with a brake.

In designing a transporter-it 1s necessary
to arrange for the bucket to complete 1ts
trip from start to fimish at a speed that 1s
slightly faster than 1s required for a

complete cvele of operations by the
excavator with which 1t 1s warking, In
the case under review the {(ransporter
makes o round trip 1n about 25 seconds
and 1s  several seconds quicker than
the excavator, which 1s not therefore
called upon to wait for the return of.the
skip. Ixactly the same foresight must
be exercised when an ordinary excavator is
used, where the excavated material 1s
loaded Into wagons. In this case a.good .
contractor will always arrange that his
steam shovels are never left idle, waiting
lor empty wagons.

An excavator workmg with a separate
transporter 15 capable ol a larger output
than a long-jib shovel ol equal bucket
capacity. This 1s largely because the
machine has a shorter j1b and theretore 1s
able to slew round more quickly than a
shovel with a long nb. Really, there-
tore, the work ot the long b 1s carned
out by a separate machine, the transporter,
which works at top speed and has 2
longer reach than a shovel with a long jib.
Also in practice it is found that the coal
consumption of the two separate machines
iIs rather less than that of a single long-
jib machine, because thejllatter is very
much heavier and requires more power to

work.
Of course, there are disadvantages as
well as economies. lhese are chiefly

that an extra man 1s required to work the
transporter and also that tracks must be
laid for two machines instead ol one,

A good deal more might be written
about these interesting machines, and 1n
next month's “M.M.” we shall have
something to say about another type of
excavator, called the Drag-Line. We
shall give illustrations of the heawviest
Drag-Line in the world, and announce an
interesting competition 1in connection
with this model, for which a special prize
of £5 cash will be awarded.
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ALL-BEARINGS are one of the
greatest mventions 1n engineering,
and as this movement has recently

been mtroduced into the Meccano system,
| propose in this article to say something
about ball-bearings in general. T well
remember the first time [ took a bicycle
to preces.  When 1 had undone the nuts
that held the front wheel in its fork, taken
ott the hub caps and pushed out the
spindle, some dozens of tiny balls dropped
out and ran all over the floor into any
corner they could find ! It was one of my
hrst experiments in practical mechanics,
and whenever 1 see a ball-bearing now-a-
days I am reminded of the tedious hunt
I had to gather all the balls together
again for my bicvele,  No doubt, the same
experience has occurred to many other
Meccano boys, and no doubt, too, thev will
have learned that the best wav to put
the balls back into position when re-
assembling a wheel, 1s to fill the hub with

_ o

thick grease, which holds the balls 1n
position and serves as a lubricant after
the wheel has been re-assembled

The Cause of Friction

One ol the greatest troubles
that occurs in connection with
everv engine or, mmdeed, with
any form of movement where
things rub, 1s due to friction.
EFriction 1s caused by the micre-
scopic projections on the surface
of one body interlocking with |
those on another body, upon
which 1t mav be movineg. This
causes a machime to run more
slowly  than if friction were
entirely absent.

The reduction and elimination
of friction has been the subiect
of considerabile thought and experiment
by engineers. The very first attempts to
chmimmate friction were those made by

\

pre-historic man, when he placed rollers
beneath the load he was dragging, finding
1t easier 1in ths way to drag heavy stones
or trunks of trees from one place to
ILven then, however, there was
and the
eground, but later this was reduced to a
immtroduction of
large narrow rollers placed at the centre
This ultimatelv led to the

another.

iriction between the rollers

certain extent bv the

of the load.
mvention of the wheel.

Advantages of 0Oil

A certain amount ot friction 1s eliminated

by lubrication. Generally, oil is regarded

as a sort of magic flmid that makes things

run more f;*ar-“.i]}'. | wonder how manv

Meccano boys know exactlv what happens

when a bearing i1s oiled. What occurs is
that a laver of animal or vegetable fat
forms a film on the surfaces in contact,
and so keeps them apart. The o1l forces
itself between the two surfaces, even
though the pressure be as much as a ton

Bl S

T o——

Courlesy of |

to all
where

Ball-Bearings

by
«“« SPANNER.”

to the square inch. 1t refuses to be
squeezed out, although in the coorse of
time 1t 18 consumed unless replaced.

[t 1s now easy to see why it i1s so necessary
to maintain an ample supply of lubrication

A Radial-Journal Ball-Bearing

parts of an engine or machine,
(riction 1s hikely to occur. In
bicveles, special otl-holes are provided in
the hubs ol the wheels and in the free
wheel,  In motor cveles the crank-case

contamms a certain amount of o1l 1in which
the flv wheels revolve, splashing the oil
to all parts of the engine in the form of 2
In motor cars a similar prin-
ciple 1s adopted and 1in some
the ml s kept circulating by «
pump driven from the engine,

e spray.

"Messrs. Skefko Ball Bearing Co. Lid.

The Four Parts of the Radial-Journal Ball-Bearing

Frictie m  may e

ball-Learings,

considerably reduced
which have the
eflect of reducing the area of the surfaces
i contact. Instead of the whole of the
rubbing one another, the

by using

two surfaces

only surfaces in contact when ball-bearings
are used are points.

lhe advantages of ball-bearings may be
well illustrated in the following manner.
four

lTake three or balls—Dbilliard halls,

The New Meccano Ball-Bearing

tennis balls, or even marbles will do quite
well—and placing them on the table,
rest a heavy book on them. It 15 quite

casy to move the book {rom one side to

the other when resting on the balls, but 1
the balls be removed and the book be
pushed about on the flat table the ditterence
will be appreciated., Notice how very
much greater 1s the amount of power
required to overcome the friction between
the two large surfaces when the book 1s
lying on the table, than i1s the case when it
1s resting on the balls, when the only points
of contact are the verv small surface
areas where the balls touch the book and
the table.

Tvypes of Ball-Bearings

The earliest form of ball-bearing to be

IHEZ'H Wils 1{11{11.'.'11 S tlu- | CHp Ellltl cCOoOne

tvpe, such as 1s used mm bicycle wheels,

This tvpe 1s not altogether satistactory,

however, for there 1s a great deal of what
mav almost be called " side-shp  as well
as the normal rolling action. This shpping
15 caused through the points of contact
of the balls and their tracks not being
1in the same plane as the plane of revolution.
To overcome this defect a new type ol
bearing called the ' radial-journal =~ was
mtroduced, In this bearing,
which is illustrated on this page,
the points of contact he 1n a plane
that 1s at nright-angles to the
axis of rotation. This results
i a pure rolling motion on the
part of the ball.

The racdial-journal type of
bearing consists of four principal
parts, (1) the outer and (2) mner
rings or ' races,”’ (3) the balls,
and (4) the supporting device, usually
called the *" cage.”” The rings are grooved
for the ball tracks, as shown on the smaller
ring at the right-hand side of our illustra-
tion. The grooves are ol a shghtly larger
curvature than the balls in order that the
principle of contact ol pomts shall be
preserved.

L
O

Remarkable Accuracy

One of the most 1mportant points
about the balls 1s that they should be of
exactly nmform size. One ot the leading
manutacturers guarantees the balls used
in their bearings to be true to within one
ten-thousandth part of an inch! Some
idea of the minuteness of such a measure-
ment may be obtained by comparing it
with the thickness of a sheet of fine tissne
paper, which 1s approximately one-
thousandth of an inch in thickness. Thus
the balls are guaranteed true to about
one-tenth the thickness ot such a sheet.

When we understand how necessarv
1t 15 to manufacture the balls with such
accuracy, we are able to see that 1t 1s badl
policy to renew one or two balls in a bearing,




Ball-Bearings —(con/).

T'he new balls may be a traction of an 1nch
larger ‘thau the old balls, which have
become worn, and the new balls will
take the whole ol the thrust or weight.
1he lll;.'.’:lTiI*ig will not therefore work
correctly, and may probably break down
under the strain. lTherefore, 1f one of
the bearings of yvour bicycle requires a
few new balls yvou should change all the
balls in that particular bearing.

The supporting cage of a radial-journal
bearing 18 necessary to support the balls
and ensure that they take up their load
smoothly. It 1s made of an anti-ifriction
metal, for it 1s the only part of the bearing
where f{riction may possibly develop.
For verv light loads and comparatively
low speeds, cages are not absolutely
necessary and small bearings are generally
made without cages.

Ball-bearings are made from a special
carbon-chrome steel of such exceptional
hardness that i1t 1s 1mpossible to mark 1t
with a file! The balls are highly polished
and thus present the minimum of micro-
scopic projections to the surfaces with
which they come mto contact.

Use of Ball-
Bearings

The use of
ball-bearings 18
to substitute a
rolling action
for a shding
action, andl ln'
doing this they
CONS1¢ lrml:h

reduce fric-
ti1on. Ball-
bearings  are

also used for
taking-up end-
(hrusts, {or

taking the
welght of ver-
tical shalts,

for " locating
horizontal
shatts. Lor
taking-up the
thrust of worm
Model No. 401. and bevel gear

EI’HI'IIE in which the IEEEEH.HI] {11'11'(:5' ;_”1{[ _[[_ZI_I'
Ball-Bearing is used to . . i
advantage many othe:

i.!l S & l’.l' I el

Bearines to take-up the thrust are ol a
different pattern to those illustrated.
Thev resemble more closely two washers
with @ cage of balls between, the washers
being grooved to take the balls.  Many
other l:ultl.mm of bearings are also made,
cach designed for its own particular
purpose.

[t 15, of course, essential that ball-
bearings should be mounted with great
accuracv. They must also be {fully
protected, because, owing to their highly-
mished surfaces, they are pecubarly hable
to rust. . The shghtest particle of  durt
or grit that enters the bearing will quickly
wear 1t slack. The best way to protect
bearings from wet or damp is to fill the
bearing with some grease about as thick
as vaseline. Further protection 1s desirable
by using dust-proof housings, and end
covers that have a very fime clearance of
the shalt.

The Meccano Ball-Bearing

The new Meccano ball-bearing move-
ment 1s uselul for cranes or AllY stmilar
models o which one part of the model

(Continued tn next coluwmn)
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How Master Mortimer J. Fox
Rose to Fame through Meccano

many as I can, however, to get ideas for a
Meccano model of a fire engine on which |
soon hope to start work.
o . 1 odon't Know Lthat there 1s anvihing vers
e unusual in mv truck,” he continued modestlv,
as he placed 1t on the Hoor and proceeded,
with several mterruptions from his big dog
Renard, to show the principles of 1ts con-
structionn.  **'I have made models of bridges
and many other things from the Meccano
Manuals, but that i1s the first time I have
made }lll}'thilig.: out of my own head.
" Ever since 1 was two vyears old,”" he
continued, as he lovingly hngered his truck,
"1 have been makimgz something or other.
¢ 1 Just want to go on working and working,
making bigger and  better things., When
g F | grow up, I want to be a mechanical en
: ; immeer. For mv birthday | received a new
Mﬂl’tlﬂlﬂf J" FU}I, ]I-, -'Ell'ld hlE mﬂdEI Fil"E Meccano Outht, and not long alter Christmas

Truck, which won him a pass into all the | began work on my truck. ['ve worked

I
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Fire Bl'igﬂdﬂ Stations of New York on 1t about an hour a davy, atter school, and
4 lot on Saturdavs !

We all delight in watching a fire-engine turn out. | © s s the way my extension ladder works,”
Our imdginations are stirred as we hear it go clanging | he sawd, as he ran the ladder up and down.
down the street, It is even more exciting tofgwatch | Then followed an interesting description of the features
than an ambulance or a prum-ﬁiﬂn with a brass band at | of the model, and also an accurate and comprehensive
its head! We seem to see the smoke and smell the explanation of the principles of modern fire-fighting
burning materials ; to hear the hoarse shouts of the apparatus.
firemen and the cheers of the crowd as a rescue i1s Our representative was astonished at Mortimer's
effected, or a particularly smart piece of work carried knowledge of his subject. and it is no wonder that
out. our voung friend's father, who, by the wayv, is Vice-

Every boy appreciates the opportunity ol visiting | President of the Columbia Bank, 15 proud of his son !
a fire station to inspect the engines., Regulations do = : =
not often allow of this, however, and we think our

readers will be interested to hear how fortunate is Storage Boxes
an American boy Imn this respect. Ot course, this

bright boy, Mortimer J. Fox, 15 a Meccano boy !
He 1s 11 vears of age, and the Inmnt of the story is that
he recently received a pass from Captain john Kenlon,
head of New York City's famous fire brigade. It all
happened as a result of Mortimer showing Captain
kenlon a working Meccano model of a tractor-propelled
fire truck. This model, which weighs 9 1bs., 1S operated
by a Meccano Electric Motor, supplied by two dry
batteries carried on the truck.

MECCANO

Mertimer's pass gives him the freedom of all the
fire stations in the city, so that he may mnspect the
various fire engines in each towrn,

“Of course, 1 won't be able to wvisit all the hre-
stations,"” Mortimer explained to our representative,
" There are about 200, I think. 1 want to visit as

Ball-Bearings —(cont.)

rotates horizontally on another part.
Its use 1s well 1llustrated in Model No. 401, |
Elevated Jib Crane, under which model |
the construction of the bearing 1s des-
cribed in the New Complete Manual. |

| In this model a ball race 1s introduced
i order to enable the pnb to swivel mere
freely on the main frame of the crane.
The race 1s nmfl{- by bolting to the tu}'.r

of the frame a 37 pulley wheel (24) and a We have in stock a limited number of
wheel flange (26).  This provides a circular | hoxes, suitable for holding Meccano parts.
croove for the reception ol the balls them- These boxes are in polished oak, fitted
selves (27). The pulley wheel. (2), to with partitions, and hinged lids. They
which is bolted the gear box, 1s then fasten with lock and key, and are prov ided
placed over the rod (5) and so rests on with two drawers, also with locks and keys,
the ball-bearings (27) forming the race. | The dimensions of the boxes are 177 X 137
The ingenious model Dbuilder will depth 9}”, and the price is each 70 /-

ili:‘i-l.:{:l\*tfl' several other Ell”l‘lliﬂﬂtiﬂﬂﬁ fllﬂ" | ﬁilffiiigﬂ f{‘;l‘“‘;‘-u'{l,

the Meccano ball-bearings, and no doubt As our stock is only small we advise
before long someone will devise a cage that those of our readers who are interested to
will allow the ball-bearings to be used 1n take immediate advantage of this oppor-

a vertical position. Of course, this 1s | tunity of securing a strong and Services
possible even now with the present form | able box for storage of their Accessory
of ball race as described above, but to | p, ;s )
make it a success it would be necessary
that the pulley wheel (2) should always MECCANO LT_]?'
be tight up against the balls, otherwise '
IIlL\. would ril+‘:-[1 out of the race—a mis- l
chance that would, of course, be prevented
by a cage.

Lives of Famous Engineers

|
|
Next month we hope to print Part 1I of the I
story of George Stephenson’s life.  The second I
|
|
|
I

instalment of this popular article has been
“erowded out '' of this issue.

[ NEXT MON I
| Some More No. 4 4 Mo
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A SHORT time ago we recetved -
lormation that a new device 1o

motor cars had been mvented by

Mr, George Constantinesco, I Wwas
clatmed that as a resualt of this invention
it would be possible to construct motor
cars without clutches or gears; that hills
would be clhimbed with lLittle—if any
loss of speed, and that the engine would
alwavs run at the correct speed, according
to 1ts particular load and gradient.

1he news ol so wonderful a device so
Lnpressed us that we wrote to the mventor
telling him that we {elt certain Meccano
boys would be delighted to hear full details
0of his new mechanism. Ifor this purpose
we placed the columns ot the Meccano
.IIIEL'E-EE'I:H{i a1l 1115 {H*-.}!u ]‘-lf_]l‘_ 1'#]1 (.on-
stantimesco s reply was briel and to the
poimt. " Come and see me! " he wrote,
and our readers may be sure that we lost
no time in responding to this kind inwvi
Lat1on,

A Mathematical Idea Successfully Applied

You want me to tell Meccano boys
about mvy new 1invention !’ said Mr.

An Invention that will

Revolutionise
Transporl

|  believe that my mvention -~ will

Tt‘ﬁWl!lllilJTiinL: all torms ol [IT+IIH]}trrl, L

- Motor Cars Without Gears

An Interview with Mr. George Constantinesco : ;

sumption  will be  cousiderably  lower.
3y using an engine with a single cyhinder

and  very probably a cheap two-cycle
1‘II;;iII£'
cngine will be abolished and all the com-

the four, six or eight-cylindered

plicated mechanmsm m the working of such
What 1s
more important, we shall do away with
the costly matenal and machmery entailed
in the manufacture of multi-cylindered
four-cycle engines. |

an engine will be celinnated.

“Then again, the control of all vehicles
will be considerably stmphhbed. A three-
wav switch will give the forward, neutral,
and reverse positions. In the case of a
motor car the engine 1s started, the
throttle opened, and the car wall immediate-
ly  ghde forward. Increased speed 1s
obtained simply by opening the throttle
and there 1s no trouble with gears or
clutches. |

“In actual practice the Converter will
be built into the engine-casing, and for an
average small four-seater car 1t will fit
comfortably into a box of about one cubic
[oot dimension. No matter what type of

an engine 1s used, 1ts drive 15 converted
mto a smooth even-turning movement,
without jerk even though the engine may
be racing. The engine mayv be placed
cither horizontally or wvertically, and may
be air or water-cooled.”

Constantinesco kindly, when I called upon
him. *" 1 shall be very glad to do so, for | ‘
am particularly interested in the Meccano
hobbv. You see I have to be, because my
small son owns a Meccano Outfit and is
already  an  enthusiastic  Meccano boy !

Mr. George Constantinesco, Inventor of the

" This new device 1s called the lorque
Converter. It i1s a mathematical 1dea
applied to practical problems. I am alfraid

Torque Converter A Paradise for Meccano Boys

When T asked Mr. Constantinesco for

it is not confined to the motor car alone. a list of his other inventions he smilingly

l 1;‘;1_'t111ut f*?i:}}lilillfvf-izlzit'.tlj.l; ]'H.]lw 1 Uhtl,uln 111}{ For instance, my first 1dea during the took down a couple of volumes filled
results without falling back on advance AT WAS applv such a Converter = . - | -
I ]]Eiﬁnhhf 1‘1’_{_}{_‘11;[“_"1; e war was to apply such a Lt_nn-::,ltt.r Luf the with details of patents of every kind.

i HldUiCs alld  ILgill) | “ ' improvement of tanks used 1n wartare. “ There vou are’ he said ““ vo AV
gineering knowledge. What 1 am able : Ihere you are, e said, "} il

[t may also be applied to locomotives,
aeroplanes, ploughs, tractors and all
similar wvehicles. At least a quarter of
the cost of these vehicles will be saved by

make a hst of them 1f you wish !
Needless to say 1 did not " wish, for |

several hours would have been necessary

to list them all. Turning over the leaves

of the volumes, however, 1 had the oppor-

tunity of peeping mmto what would be a

veritable paradise for Meccano boys.

I'here were descriptions

of patents covering

very kind of mechan-

1Ism —Internal Com-

bustion Engines, Re-

inforced Concrete Build-

to tell you, however, is that with this
imvention a motor car will run without
vear-box or clutch, and will require an
engine of only one cvlinder to drnive 1it.
" Some of my {riends told me such a
thing was 1mmpossible and would not work,
s0 I built an experimental model, using a
model that had Dbeen
built for bench tests
onlv, mto an old 45 h.p.
Shetftield-Simplex
Instead of
using the big engine |

using this gear. Their engines will require
to be only about half the size of engines

used to-day, so that petrol and o1l con- |

:'],IHh'Hi.‘%.

substituted a 10 h.p. Ings, Carburettors,
Singer engine, The car Depth-Charge Fro-

jectors, Bridge-Con-
struction Plants, Motors,
Firing Gears, ‘Trench
Mortars, Rock Dnlls
and many other n-
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