slefo) - - | 00 &

THE GMM SERIES OF MODERN SUPERMODELS

===000w=n

Qil Well Derrick

—-,—-’OOO'-""

} The national economies of many countries of
the world would be severely upset if the supplies
of petroleum spirit suddenly ceased.  The fFfirst
otl well was sunk in the U.S.4. in 1859 and man
began to tap the vast stores which lay beneath
the surface of the earth. ' -
In order effectively to withdraw the oitl, «
derricl 1is erected over ‘a promising spot and
"drilling machinery ‘installed. ' The latter con-
sists of a drill, an oil pump and a sand pump.
All these movenents are faithfully reproduced in
the model, which is based on previously published
designs, much {proved by the designer, Dr. J. L.
Ferretti, of Rosario in the Province of Santa F¢&
(Argentina). /
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1.” " INfRODUCTION

o

The first oil well was sunk in the U.S.A. in 1859, but.at this
early date oil weélls were very shallow. Oil was discovered by drilling
near seepages or other surface indications, and also by random drilling.
Soon, however, scientific methods of search for oil were developed and,
about 1912, geologists commenced the mapping of areas to locate favourable
places to drill. _ .

It was in the eurly 1920's that the great era of sub-surface drill-
ing began. Contrary to the law in most countries, the subsoil in the
U.S...c does not ‘belong to the government but to the owner of the land and,
when a new oilfield was discovered, every landowner hastened to develop
his property and produce as much oil as quickly as possible, since the oil
thus taken from the field was his, regardless of whethér or not it origin-
ally lay exactly underneatih his piece of land. .

01l lies deep down in the earth in large reservoirs, and is mixed
with gas and water. Often the pressure is great enough to send the oil
up in the jorm of a "gusher. In other cases, the oil must be pumped up.

In order to reach the oil in the first place, a well must be dug

or drilled. For this purpose, a derrick is erected over the chosen spot

and .a drill lowered gradunlly into the earth, cutting its way as it goes.
The type of drill used varies with the iind of ground ; where the soil
ils soft, e.g. clay, rctary-drilling methods can be used, but where rock
has to be drilled, a percussion-type drill is usually employed.

It is not only on land thkat drilling operations for oil are carried

':out, because there are large oilfields below the ocean beds. Probably

the largest offshore cilfields are in Lake haracaibo, Venezuela, -dut l{ e
fields exist also off the coast of Calijornia and in the Gulf of liexicos
The most recent finds are in the Jorth S2a botween the east coast of
Sritain gnd the Continent of Surope. Naturally the drilling operations
at sea must be carried out Srom floating derricks, and such structures
are termed "oil rigs-.

Ca COLSTRUCTION
2e1 General

A shetich of the completed model is given in Fig. 1. ‘It is based
on models 5.34 (1930/31/32/33), H41 (1934), H30 (1935/36) and the nodel
shown on page 724 of Mi.9.31. fiany tmprovements have been incorporated,
including a more massive derrici aend a live steam engine, instead of a
dummy.

2,2 ‘"/Basé.
Figs. 2, 3 and 4 should be consulted. - The sides each consist of

onef12§" angle girder 1 and one 93" angle girder 2 po[ted together and
overlapped three holes to form compound .girders forty-one holes long.

. They are coanected at the ends by 72" angle girders 3 and 4. In Fig. 2,

Y

girder'3 (with the parts bolted to it) is shown detached, but it is Fin-
ally bolted to girders 25, see Section 2.4. . - T
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4t the derriclh end :two. .44 angle girders are bolted to girders 1
to support a pair of 74" angle girders 5 and 6 and two 4t x 247 flat
plates 7 and 8. A 47 diameter circular plate 9 is bolted to plates 7
and 8 as shown.  Four 57" x 23" flanged plates 10, 11, 12 and 13 aré-
bolted to girders 1 and. 2 in the positions seen in Figs. 2.and 3 ; plates
10 °and '11 are *bolted to girder 27 but spaced from it by collars 14, sece
Fig. 6 and;Section’2.4”; plates 12 and 13 are ‘bolted to girder 4. The
‘inner short flanges'™of platés 10 and 11 are Joined by a 747 "strip 15,.and

fp;qtéé';z*gnd 13 are similarly strengthened.

. .2¢3  _Support for Drill and Pumps

t

424 x 13" double angle strip 16 is bolted to plate 9 and

flalégfr'qf flanged brackets 17/18 (one left, one right) are fixed securely

to it; see Figs. 2, 4 and 6. 4 23" x 1" double angle strip 19 is bolted
to ‘bracket 17 to 'act as a’stop-; sirip 19 is.not shown in Fig, 2.
o DI 2r 14 ] : . :

-

V‘A ‘pair of 27" x " double angle strips 20/21 are bolted to girder 3 and

~also to brackets 17/18 to support a 247 x 1" double angle strip 22. To

_.strip'16 are bolted a 17 corner bracket 23 and a 237 x #1 double angle

CStRip 24.
‘2:4° Derrick

. . Each of the four corner uprights consists of a 2427 angle girder
25 and a 124" angle girder 26, overlapped three holes to form a coizpound
girder seventy-one holes loag, see Figs. 7 and 8. These compound girders
are bolted to girders 1 and 3, and to a-similar 727 angle girder 27, pre-
viously mentioried in Section 2.2. B , '
The upright girders are joined at the top of the derrick by four

',25” Strips,28. Bracing ‘is by 124" strips 29, 7in strips 30 and 31, and
: 5%" strips 32 and 33, arranged cs shown in the Figures. 4 7%”‘braced

girder 34 is bolted at the base of the derrick as shown in Fig. 6, advan-
tage beilng talien of the elongated koles . in girders 25 for correct pocition-
ing. o '

2.5  Power

- Power is supplied dy (1) a 1965 steam engine 35 which drives the
oil pump and the drill, and (2) a Power Drive Unit 36 which raises and
lowers the sand pump. _ o o

_ These units are bolted to plates 13 and 12 respectively in the
positions.shown in Fig. 3. ‘
2.6 ‘01l Pump -
hen the oil is under insufficient pressure below the earth, it
must be pumped up ; this was mentioned in the third paragraph of the
introduction. o _ : ‘
. Theféil’puﬁp is ‘of the balancing beam type and power is supplied
by the steam engine 35. A £" sprocket wheel on the .engine flywheel

”'sh@f%idﬁibés,QQ?&;égﬁjnN37,fa“2" sprocket wheel 38 on the main shajt .39

which'is jourhalled_in g pair of 33" x 23" flanged plates 40 and 41 bolt-

‘ed to plates 10 and'11 respégtively, see Figs, 2 and 3. A flywheel 42
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ls fitted on shaft 39, either an obsolete part 132 or a subsiituto. A
Lt pinion 43 on rod 39 drives a 34 gear 44 secured on one of two short
rods 45 and 46 which fori a built-up crankshaft with the two cranks 47
and 48. - 4 33" strip 49 is held loosely on a bolt Fixed by nuts in ti .
two cranks ; this strip is the connecting rod held loosely on « shoré}f
rod 50 secured by collars in the beam. _ _
The beam is made from a pair of 93¢ angle girders 51 bolted to-

gether to form a channel girder ; the counterweight is .made from a pair
of 27 triangular plates 52 and two 24 stepped curved strips 53. The
beam is held on a short rod 54 secured by collars in a pair of 54" angle
girders 55 bolted to plates 40 and 41 ; girders 55 are reinforced by a
pair of 247 strips 56. . The other end of the beam carries a short rod 57
held by collars ; on the rod between the girders 51 is a large Sfork piece
58 which grips an 113" rod 59 to represent the piston rod which passes
through an elongated hole in plate 9, see Fig. 6. The lower end of rod -
59 carries two 7" pulleys with boss 60/61 and four £7 loose pulleys, all

. fitted with suitable tyres o rubder rings 62, arranged to simulate the

- piston of the oil pump, sece Fig. 9. T :

2.7 Drill techanism

L . A 7/87 bevel gear on the main shaft 39 drives a similar gear on a
‘ rod 63 which is journalled in hole 64 in the lower strip 56 and in bracket
23, see [Figs. 2 and 6 ; the rod is secured by collars and holds a worm .

65, see FPigs. 4 and 6. The bevel gecars are not seen in any of the Fig-

ures, : - » ,
Yorm 65 drives a #7 pinion.66 held by a key bolt on a rod with

. keyway 67 which forms part of the drill shaft ; the lower end of this
shaft is an 8" or 117" rod 68 connected ty a coupling 69. Rod 67 is .
Journalled in the strips 16 and 24, see “ig. 6 collars free to moveé .
rod 67 should be used to allow a sliding moverent of the rod but prevent
the pinion moving out of mesh with the worit. The drill bit is represent-

"~ ed by a ceantre fork 70 held on rod 68 by a coupling 71, see Fig. 9.

" Decause the drill shajt (rods 67 and 68) is slidable, it may ode
moved up and down without disturbing the drilling operation. On the
upper end of rod 67 is a 1 dia. bush wheel 72 (part 518) and tais is
lifted by a control lever, sce Figs. 4 and 6. This lever is a 5%
strip 73 to which is bolted a double arm crank 74 secured on a rod 75
Journalled in strip 22 and held by collars, The inner end of strip 73
carries a 17 corner bracket 76 and a 2+ perjorated slotted strip 77, the
latter holding two long threaded pins 78, one above bush wheel 72 and
the other below it. On the outer end of strip 73 is a counterweight
consisting of several 2" strips 79 and a handle made JSrom a short rod 80
held by collars. Instead of the bush wheel 72, a socket coupling may
be used, when only one threaded pin would be necessary. Alternatively,
.any screw or lever mechanism may be used to raise and lower the drill
shaft, as preferred by the constructor. :

. 2a8 '§gpd Pump

In order to reimove the debris caused by the drilling operation?.a
.sand pump is lowered at intervals into the bore. o . o
The power for this pump comes Sfrom the Power Drive Unit 368, sece








































