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Experimental, er working, models are used for the purpose of frying
out alternative solutions to @ mechanical problem and consequently
must be capable of performing the same kind of work as the full-scale
machine. Such models are quite often used at a very early stage of
planning, somefimes even before the first drawing has been prepared,
and are not to be confused with non-operating scale models intended
to show the appearance of the finished product true to the smallest
detail,

The tentafive and flexible character of experimental models makes
it desirable that the material used in their construction should permit
easy revision of the structure to comply with actual needs._ :

The problem of experimental model building therefore points directly
ko a universal mechanical construction kit as the ideal insirument.
EAC ic a universal kit of this kind, with a maximum of constructive
potential within the scope of a ressonable number of parts — no
well-planned construction kit must be so extensive as :rc become
unwieldy. FAC was specifically designed to meet the requirements of
industry — and in its present form, the system is the outcome of
several years' accumulated experience.

Because of the strength and rigidity of thé structural elements and
the precision of the moving parts, FAC also permits the building of
various kinds of small machines for carrying out life tests and similar
purposes. A FAC design, correctly built, will operate over a very If:-ng
ime without altendance or maintenance, and often equals specially
made apparatus in performance.

In conclusion, | should like to express a wish that all FAC users
will find as much pleasure in working with the kit as | have had in
developing it.

Yours

{ tanok O tirne



Cap. 1

Principles of FAC

The fundamental concept of FAC is the limited number of simple but versatile,
high-quality standard components, allowing innumerable combinations due to their
legical dimensioning and design,

The backbone of FAC structures is the round steel Rod, fig. 101, selected because
of i!s mechanical qualities. It has the same bending moment in all directions and is
easily cut to any desired length. — Rods may be joined by Couplers, i. e. small
grooved plates, which are screwed together in pairs to hold the Rods rigidly.

Besides the Plain Rods there are Threaded Rods. Their center seclion is similar
to that of a Red, but the ends are cut dewn in diameter and threaded. These

threads mate with Tapped Sleeves of the same outside diameter as the plain middle
part, fig. 102,

The Rod diemeter is designated by the symbol | r| and the thread digmeter by
the symbol s . Both measurements are fundamental in the FAC system,

Two Rods may be coupled together by means of Clamps, fig. 103. The distance
between Rod centerlines, designated by the symbol m|, is then determined by the
sum of the Screw diameter s | and the Rod diameter v, thus

m = s|4|r|

m symbolizes the FAC module, the common dimensional denominator

for all measurements relating to the interchangeability and versatility
of FAC components.
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When screw holes appear in poirs on Couplers and on other parts, the distance
between hole centers generally is 2 m. The reason for choosing this measurement
is illustrated in fig. 104, where the distance bhebween the' centerlines of two
adjacent Rods is m|,

Cross and T-couplers permit the joining of Rods at right angles to each other
in the same plane, see figs. 105 and 106. Two identical Couplers have been placed
face-to-face with the ends of the Rods meeting at the crossing centerpoint.

If the positions of the Cross Coupler and the T-Coupler are reversed on the
opposite [nut) side, as indicated in fig. 107, two parallel Rods may be joined to a
single Rod at right angles, with all three Rods in the same plone.




The distance, center-to-center, between the two parallel Rods is the same as
between two screw holes, i.e. 2 m. Beams, fig. 108, may be regarded as @
development of two parallel Rods into a single constructional element. The function
of the Rods is taken by the Beam {flanges, formed from the web material.
Accordingly, the distance between beam flange centers is 2 m.

The Beam web is perforated with slots along its center line. If Screws are
placed in opposile ends of a slot, the distance between their cenlers is 2 :n |, as is
the center distance between two Screws placed in the adjoining ends of two
neighbouring slols.

The slot width corresponds to the Screw thread diameter. As the Rod diameter
is bigger, the slots are drilled in the middle to permit the possoge of a Rod, or
of a Shaft of the same nominal diameter as the Rod.

Plates are perforated with staggered rows of slots, identical to thase in the Beam
webs. The transverse distance between neighbouring rows of slots equals m |, the
lengitudinal spacing is the same os in a Beam, fig. 109,

Plates are used as needed together with Rods and Beam Sections. When a
platform is desired, Plates may be simply butted together with Rods placed between
the edges. The sequence of holes will then be unbroken dand the module distances
continued from Plate to Plate, Flanged Flates butt direct against each other flange-
to-flange with the same result. The examples shown will demonstrate the unlimited
versatility of FAC,
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Cap. 2

FAC standard dimensions

A number of carefully chosen measurements ond manufacturing tolerances are
standardized. They are usted in dimensioning all FAC parts to oblain a maximum
of simplicity, versatility and interchangeability.

In the FAC parts drawings, pp. 58-75, these standard measurements and
tolerances are designated by symbols, which simplify comparisons between parts
and make the drawings easy to read. FAC parts are designed and manufactured
according to the metric system and the dimensienal unit is thus the millimeter,
abbreviated mm. Fer your convenience all dimensions are given both in mm
and in inches.

Certain typical measuremenis ond design defails recurring in several FAC
components are discussed below. For the sake of clarity they are generally not
repeated in the part drawings.

The FAC module

In »Principles of FAC» the background of the FAC module was described. It is
represented by the symbol 'm| denoting a nominal measure of 7 mm = appr. .28 in.

A majority of part linear dimensions are derived from this module by simple
multiplication, so that the module is a common dimensional denominator.

The Rod diameter

For Rods and parts with the same outer diameter as Rods, as well os
for holes and grooves designed to toke Rods, a common diameter symbel |r
is used. denoling @ nominal diemeter of 4 mm =appr. .14 in. Actual rod and hole
diameters in manufactured ports are modified to oblain a svitable running fit.

The screw thread and screw hole diameter

Threads end holes designed to take threaded parts as well as topped
holes share a commeon diameter symbol: [s| = 3 mm = appr. .12 in. This symbol
denotes the nominal outer diameter of the metrie thread used. Actual hole dia-
meters in manfaciured parts are modified to obiain a svitable easy fit.

In the parts drawings screw heole diameters are not given, except when needed
for clarity. Heles without diameter indication are always = | s |

7



Clearances

When a Screw is placed in the end slot of a Beam or adjacent to a plate edge,
the distonce from the Screw center to the edge is § mm = appr. .20 in., »a»
in figs. 201 and 202,

Plate edges are undercut at the corners, giving space for Couplers in girder
constructions. The size of the undercut, referring fo fig. 201, is: »b» = 1 mm =
= gppr. .04 in., and »c» = ¢ mm = appr. .36 in.

Between the pair of Couplers in a joint there is a clearance »ax», fig. 203, of
1 mm = appr. .04 in., to take a Beam web or a thin Plate. The slight elastic
deformafion occuring in the Couplers when the Screws are fightened gives o
locknut effect, halding the Muts securely even under strong vibration.
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Circular screw hole series

Certain wheels and wheel parts carry one or two circular series of evenly spaced
screw holes. The linear distance between neighbouring hole centers is 2 m.
Fig, 204 shows the typical hole spacing.
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Centering diameters )

Parts designed to fit together concentrically, such as a Bearing in a Bearing ™
Housing or a Wheel Center on @ Wheel Dise, are mqnufuclurad to one of four

standard centering diameters, designated by the symbols (v}, (w), (x), ¥), (=] =~
fE = 8§ mm=appr. .315in. (y)=19 mm = appr. .75 in. =
‘w) = £3.3 mm = appr. 2.49 in. = 7 mm = appr. .28 in. X,
x)=21 mm = appr. .83 in, _

These are nominal dimensions only; dctual dimensions are modified to obtain
a suitable fit.

The hub in fig. 205 is used for Wheels with screw hole circles and has an outer
centering diameter ‘=), which is the same for all hubs of this type even if the
symbol (x) is not entered,

If @ huh is to be locked to a shaft with a Rell Pin, which is recommended when
the torgue is considerable, a drill of 1.5 te 1.6 mm, er 1/14 in. gavge, should be
used in the drill-starter hole to make a seat for the pin.

Tolerances

Shafts and parts designed to fit shafts, such as Wheel and Gear Wheel
Hubks, Bushes and Ball Bearings, are manufaciured to closer tolerances than those
mentioned above — see table on page 74.
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Fig. 301, — FBridgo ¢rone medel built
lergaly with clemped connechtions.

Clese-up of lotice,
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Cap. 3

Assembly methods

Two methods of assembly are used in FAC, i. e. by clamping, or by screwing the
various parts together. Of these, the clamping method makes use of a variety of
Couplers — which incidentelly rely on screws and nuts for their locking effect —
and is the one mest generally employed when building frameworks. Screwed
connections, on the other hand, with er without the use of spacer elements, find
application for various subassemblies in supporting structures and for building
moving mechanisms, — This very general classification of the uses of clamped
and screwed connections is, however, by no means a strict rule.

Clamp connections

Clamp connections are made with a system of Couplers and Clips which are
locked around Rods and Beams. They have the advantage that they can be moved
along the Rods, or Beams, until the best posifion has been established, and need
only then be pulled tight.

The illustrations en the following poges show some examples of Rod and Beam
systems and connections made with Couplers and Beam Joining Plates.

Fig. 302. = Qverall view of crene.
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Figy 324




Figy 340
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Fig 346
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Screwed connections

In structures built with screwed instead of clamped connections, the need for
adjustment is satisfied through the use of spacer elements of fixed lengths which
can be combined according to the same principle as gauge blocks to produce
well defined distances with very close tolerances, The advantage of this metheod
of construction is self-evident,

The differentiation of measurements in the FAC system — 3 mm Threaded Parls;
4 mm Rods; 4 and & mm Spoacer Elements — makes possible the building of a
great variety of built-up framework subassemblies, bearings, brackets efc.

As a general rule it may be said that, where the choice is between the use of
Clamp Couplers, on one hand, and Threaded Parts in combination with Spacer
Elements, on the other, the latter method is generally the one to be adopted. This
applies in particular for most shaft and piston-rod bearings, linkages, crank
mechanisms, and the like.

Threaded Rod filled with Topped Sleeves o reduce the free throaded lengih of one end by § mm,
and providing an internal threod — Sleeve AS-12 — ot the other ond,

Fig., 348

Examples of the wie of Woshers T5.08, Sleavas Hd-, end Rings H3.04 in order to oblain any
desired spocing.

FrrT
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Fig., 349

The lefi-hond pictere shows o Plote ond en intended sheft cenber which hos been deliberafely o
chosen thot the construction method of 'FEg. 348 connol be cmp|¢hye-:|. — The righl-h:trnd figure chigwes
the selution of the problem, invelving the wie of Eve Serews T3-12, Topped Slesves AS—Q35, an other
spacer alements.

15
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Fig. 350 Rig. 351

Exomples of beoring brockels comstructad from threoded perls ples spocersy inf gi. 352, Eve Screws
T3-12 form beorings for shaflts with a contreline distonce of 11.2 mm, suitoble fer a pair of P1-14 gears.

¥-01

Fig. 352

Using the construction mthods shown in figs. 352—354, bearing brackets may be orronged for a shefl
centreline in ony desired locolion oulside o struciure,

16
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Cap. 4

Rigid structures

The basis of all FAC designs is the rigid structure in which the moving parts are
assembled. The construction principle employed in the FAC system corresponds teo,
and simulates, the conventional riveted, welded, and cast structures of full-scale
engineering.

Whereas these methods of construction invariably call for very careful planning
down to the smallest detail, FAC designs allow considerable leeway in all
directions. It is quite possible to build @ workable FAC framework from only a
rough or vague sketch or to interpret an idea direct in terms of available FAC
structural material.

In this case, it is good procedure to leave some of the clamp connections loose,
uniil all the various parts of the framework have been installed and adjusted to
their correct final positions; only then are the clamps pulled fight.

Despite its close adherence to strict design principles, FAC allows so many and
infinitely varied solutions and practices that we must reskrict ourselves to giving
a few examples only of characteristic designs for various purpeses and degrees
of loading.

Lattice structures

The lightest and most space-saving structural element in FAC is the Tie Rod.
Its uses are manifold, but we are here interested in it mainly as a building element
for light laltice structures.

I¥T 17

i 2 2

Fig. 401 Fig. 402 Fig. 403

The Tie Rod is qvailable in o number of lengths which spring from the side
relationships of the three $0 deg. triangles illusirated in figs. 401-403. Of these,
fig. 401 shows a half-square, fig. 403 o half equilateral triangle.

17
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Fig. 404

Fig. 407

Fig. 408

Figs. 404.408. — These figures show some examples of fruss
elements for lattice structuras, consisting of stotically determined
iosteles fraperes which moy be built in vorious sizes lhrough
opprapriata selection of Tie Rods from the loble.

The figures oppecring of the sides of the frienglos donole the

Fig. 409, — Laflice built ox-

lengths of the sides referred 1o the leagth of the shorfest clement  clusively  with  Tie  Rods,
in the Tie Rod system — which iz, in fact, met a Tie Bod proper  Threaded Rods, and Topped
but the Three-Hele link. — Tie Rod lengths and the cerresponding Sleeves,
designabions are listed below,
i U102 2 D1-20 4 o-40 8 { D180
\'2 D1-12 23 D1-22 /2 D1-42 #y/2 D1-82
V'3 D113 2,/3 01-23 43 D143 J
|

1

Fig. 410. — Latlize struclure made from Rods Al- meownted on o baseplate £9-17. Despife the
slender fype of conslruetion, the lottice hos greot strength and rigidity, ond lends itself well to
carrying vorious pieces of mechonism and te toking vp mechanical forces of moderate size,

19



Plate constructions

Plates in the FAC system come in two thicknesses. The thinner plates are mainly
intended as reinforcing elements to be mounted belween the Rods or Beams of
frameworks where they take the place of diogonal members by taking up all forces
contained in their plane and, aof the same time, providing mounting points for
other members stressed in the same plane.

If the plates are to take vp forces not contained in their plane, or suppert loads,
the heavier gauge plates must be used, ond the type of construction will be
different. If the forces or loads are considerable, the Plate may be reinforced by
locking Rods against the Plate by means of Saddle Couplers AS5-01, as shown
in fig. 411,

Fig. 411. — Plote reinforced with Rods.

If the forces and loads are not too great, a thin Flote may be vsed in the
same manner.

The uses of plates are otherwise so varied os to escope a general fermulation
in words, and are best described by referring to the illustrations in this Handbook.

Fl'g- £12 — shoews the moil of @ |l:l\"-g'|i!1(_‘." crane, The teal of which haz bBesn !raniformed inte a
slreng box-dype foundation through the inclusion of thin plates bebwean the corner rodi; ahava the
plates, tha framowsrk hat the aspoct of @ light lathies struciure with Tie Rad diagonals,

20




Heavy-duty framework

For machine models containing a high percentage of moving parts, and where
stability of the suppeorting structures is an indispensable requirement, a combination
of Beams and Plates with Threaded Parts and Spacer Elements predominates in
framework design. The problem is to achieve maximum strength and rigidity
coupled with the greatest possible number of mounting peoints for the various
bearings, brackets, guides etc. which support the moving mechanisms, often very
closely spaced.

-
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Fig. 418

Fi-i- AT

A porliculorly vseful structural member from which highly versatile
designs con be built s the Twin Beom shown above, Four Bezam
edges. -Frmr'ld'g saafs  far I;!EITIF-III.B oddiional fromawark parts,
bearings efc.; marcover, porls may be sorewed fo the Twin Beam
by using the holes in the Beam webs, or mouvnted betwean the two
Broms. Figs. 418 and 419 show compesite Chonnel ond Box Type
Beoms:, respechively,

Fig. 420, — When Flenged Plates C-17 are used ot a foundalion — ot in this section of a printing '
press — Twin Beems moy often be wied te advaniage by plocing them horizoatelly on the Plates - E
where they oct both as reinfercing ribs and e supporis for various verticol fremewark parts which
can then be moved along the anlire lenglh of the Beom: for odjusiment,
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A Fig. 421. — long-fime lesting

machine for ball-peint pens.
Serrated rubber ralls 5 pull o
paper sirip over a table where
Pwa pens are tracing lgure-
af-eights on the poper. The
pens are mounbed on @ oom-
pound slide arrangement 4,
with one itlide on fop of tha
olher; the reciprozoling mowve-
menls of the fwo slides ore
praducted by bwa crank mecha-
nisms 1 end & ot right angles
to eoch other. The pens rolale
during the fest, driven by a
tranemittion Baglnning with
warm gear 2 and ending wp
with flexible shoff 3.

Flg. 422, — This piclure showi the foundation
plate ond bed of ihe lesting mochine befors
ns:.:l'nh-“ng fhe mn:-ving porls; Twin Beam:z 7 and
B constitule the backbone of the suppacting
ilructure,

A

Fig. 423, — Ancther wiew af the ball-writer testing
machine, The following constructional features
ere worthy of nobe:

— Fivoling boaring ¥ for pen drive shaft s ad.
justable anlong the lranzomef

— Supporting trestle 10, which is a Iypical light-
weight construclion embodying Tie Reds and
Threaded Reds with spocers.

— Rockar 11 ewupposis tha besorings for pen
ralabion,
— Self-aligning bearings 12 wupport the bwe
slides.
25
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4 Fig. 424. — Gang sow model built with FAC

parts and having all the funclisns of a full-scale
machinge. The model prevides & good example
of a reletively simple Twin Beom structurg copable
of foking wp considerable mechonicol stress and
vibration, 1§ alie serves 1o illustrate the high
degree of concenfration of moving porls proclic-
able in a structure of this kKind.

One column of the machine frome cerries the
feed mechanism B which is driven from the
cronk system in the lower port af the mochine
frame. A& friction and choin-ond-sprocket frans-
mizzien drives the fead rolls 4 ond 5 ot a spoad
suiled o the qualily of “limber” baing cut, and
16 the number and cutting power of the sew-
blodes.

The vpper feed roll hovsing 3, with feed roll 4
of serrcted rubber tubing, is adjustable for
height by meons of hondwheel 2; sprockels 7
which fransmit the molien o the vpper feed roll;
then mave aleng drve chain &,

MM

]

Fig. 425, — Upper feed roll housing 3 opencd
gut fo show inside crrengement of feed roll £ on
spring-laaded rocker 17,

When closed, housing 3 iz lacked by operaling
lewer 10 which shosts Bell 9 behind vertical rod
14 The housing is roised ond lowered by furning
handwheoel 2 which operates gear 11 in engege-
ment with rock 13. — The housing swings on
varticel shaft 1%

The lease frame 15 in which the sow-bBlades ore
mounted, is another example of a 1lreng light
weight movablo structure made of Twin Boams
and Thraadad Red: reinforced by Tubular Shefi:
Gi-. The frome is driven by the wnderlying
crank mechonism and slides on  pockenholz
shoes 18 — specially mode — aleng guides 14

27



Fig. 4246, — Suvppering sfructurs made vp of Rods Al- ond Threaded Rods A3- on o Boseplole —
on easy-lo-build, rigid design,

The bell bearing bexes con be adjusted wertically ond horizontally to e fraction of o millimeire. Mote
frae oocess from all sides af the struclure.

The insat drowing shows the cssembly methed employed, using Eye Scorows.

Fig. 437, — A gpacimen of swhassambly building using Plates aond Corner Plates, — The vait comprises
lwg indepandent geer beaine and crank mechaniims which drive o rock-and-geor type differential
whoie oulpul movement repreduces the sum of the wo cronk moligss. — The unli is pori of the
guillache machine of fig. 431,

Fig. 218, = Framework buill with Plstes ond
1 =P Beoms and copable of supporting wory hoavy
o E lpods.
i LA
Chassis

The word chassis is vsed in this context in the "'automolive’ sense to dencle
all types of frames as commonly used in wagons, trucks, trolleys, pivets, slides etc.
In chassis construction, the problem generally is to build maximum strength into
minimum size and weight of the structure, but apart from this ne general rules
ean be formulated. The chassis type of structure is perhaps best illustrated by a
selection of practical examples, fig. 429 below, which shows various designs for
a railway bogie, and similar equipment.

Fig. 429.




Fig. 430, — PBailear I:n-giz with front and reor axles -:rr-:ngr:d far autamalic h-m:l-:ing ini CUTYRS, |:|=l.r

means of Mylen buffers — Bearing lnserts — in the bagic and cor frame.

Fig. 431. — This guillache machine prevides on instruckive example of o machine where most structural
design principles ere represented, |F olse incledes o chossis, or trelley 2, ottached to the bhein crank
meoechanism 1, c-:.urr;.r'mg the stylus thot froces bhe gl,.u':'l-!:u:_hi.:: crnomenis on the rc:wn:-l'.rin-g tobkle 1. The
insel pottern clearly demonstrates the ocowrocy abtoinoble with FAC designs.
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Rotary movements

Bearing arrangements

There are four types of shafts in FAC: 4 and & mm Seolid Shafts, G4- and
5&- ; the Tubular Shaft, G7- ; and the Grooved Shaft, G8- , which is
used with the Sliding Dog, HE-01. All of these shafts are furnished in lengths
to be cut off as required.

Several parts in FAC may be used as bearings for shafts, although their names
may indicate other main uses, e, g, the Eye Screw which often provides o good
bearing for 4 mm shafts when the speed is not excessive, fig. 421,

i
— L
.lr.
!
!

] ]

Fig. 502

Azssembling & plain bearing pillow bleck an one, or Iwa, Rads or Beam edges,

UL L T & L¥-&

The vse of Boll Bearings is o direct development of the ploin becring orrongement. The Ball Becring
fit: @ & mm shoff; to use if with @ & mm shaft, install a -EI"# mm Mylen El;ruring Insart batwean shaft
and bearing inRer ring., — The Bearing is profected against grif and dus! by a plastic cover,
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Fig. S04, — A wanely of beorings mounted in o simple, yel sturdy fromework of coupled Rods,
variatien in every direclion

Threaded Reods, end Beoms, which permils prochically wnlimiled

Fig., S053. — Boll Becring Bex riding

n 5ingfe: Baom
gragviy QEom.

edge,

leaving one

Fig. 506. — Spring-looded Ball EBgoring Box.
The box is mounted on hwe Boams in the wswal
manner, but the serews cre not pulled fight,
allowing the bax o meove along the boam cdges,

Fig. 507. — Spring looded ploin beering con-
sisting of o brenze Shefl Head fitted with o
Tapped Slecve AS-05 which slides in the cenler
hole of @ Three-Hale link Ui-02 to keep the
bearing ia lime,

Fig. 508, — A beoring ormongemen!  similor
1o thot in fig. 307, but with the wupper Shoft
Heod rigid. The rolls are mode of serrated
rubber tubing.




Wheels

veveral types of wheels may be built from the FAC wheel parts, and can be l ] % N1-05
combined in a number of ways; various measures have been taken in manufacture 53"
in order to ensure perfect matching between all wheel parts for minimum runout ! R
of the azsembled wheels. i 2

s

l ] L1-0&
l ] Fig. 510, =— Assemblad pulley
for @ 4 mm shafl,
l Fig. 311. — Railwheal with Fig. 512, == Railwheel wilh
Ball Baaring. plein bearing, Bushing L1-0u.

":'-.'«'\.'\."..'-:\.'\."-'"":'l'ﬁ"

Fig. 50%. — This type of cssembled wheel is vied a: o flokbeli pulley in the ball-pen tesling

machine of fig. 419, and alsa in the crank mechonism section of the gong sew, fig. 601. Becovse of I

the grect mechonical ferces encountered in the loller case, both of the Flanged Rims are reinforced
by Ditc Wabs N30 ond Dige Hubs NF-44.

The same type of whee! build-wp, clihough with only one Flanged Rim per wheal, will bo soon in
ihe roilcor bogia, fig. 430,

It N

=109

e e e
IIE
2

The pressed Wheel Discs, N1-01 and N1-02, and the Flanged Wheel, N1-05, ] 1 :
have dished portions around the center hole, intended to accommodate a Ball Fig. 513, — Assembled pulley Fig. 514. — Same pulley ) D Ve E:Llw'"'rh
Bearing L3-06 or o Shaft Head H2-04, or H2-06. with Ball Bearing. locked en & & mm shaft, altached Crown Wheel.
. [ .



Ratchet mechanisms

Cap. 6

The Ratchet Pawl, U7-01, was designed to work with the Spur Gears in FAC.
It the Pawl is mounted in one of the standard hole circles, it can be used only
with Gears P1-16, -24, and -54; by arranging it in a framework, it can be
combined with all of the Spur Gears. — To achieve a catch motion in the oppesite

sense of rotation, the Ralchet Spring is turned and placed on the outside of the
Pawl.

Reciprocating movements

Cranks

The simplest form of crank is obicined by using one hole in @ stundard hole
circle, as illustrated in figs. 601 and 605. The stroke of the crank is then equal
to the pitch diameter of the hole circle. — To obtain another length of stroke, e. g.
when tests must be earried out before deciding on an optimum value, various forms
of adjustable cranks are possible, as shown in figs. 602-604.

Fig. 514. — Roichet mechanism wilh
Gear Fl-14 or F1-24; will oocom-
madate fwo Pawls if required.

=

Fig: 601, == Cronk mechon.
ism of gang iow, fig, 422, The
crank pin is a shor! Threaded
Rod reinforced by a plece
of Tubular Shaflty the couvnter-
waight is o lecd costing
speciclly mode  for  the
maching. = Mote the sprocket

Gear tranzmissions

which properly belong under the heading, Rotary Movements, are discussed in a :,'l'::l,;p,::?:;iiiw ;n::;“?
chapter of their own, Cap. 7. wa fig. 509. '
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Fig. 402, — Adjustable cronk.

38

Fig. 803, — Adjustable

ors wpwardi,

crank,

vorickle from

Fig. 04, — Crank with varicble offset of the type
shown in fig. 01, a: vied in a lesting mochine
similiar te that in fig. 419,

Fig.ﬁ-ﬂi—-ﬁimph crank wheel and :&rl.r'lﬂ:ling
rod wilth pivaled big-snd bearing.




Connecting rods

The pictures and drowings in the preceding section on crank mechanisms show l
some simple types of connecting rods. Another useful type of rod, the forked
connecting rod, is illustrated in fig. 606.

13.12 AS-05  &4-12 "A5.08 A3 AS.05

A%-30

T5-08

He.05 U -gg
Fig. 606, — Forked connecling rod, a: used in fig. 609.

In certain kinds of crank mechanisms it is sometimes an advantage if the length [
of the connecting rod ean be varied within certain limits without going to the
necessity of dismaniling the rod. [

-*.I.T- A5 05 HFa
I ]
|
|
f
| :
. X
. H
.
i 1 1
|II I
IIII
| f
L \ |
He 17 U-0F afd w-om G '
Fig. 607, — The leagth of this connecting-red is odjusted by meving the bearing af the forked end
alang the two Reds, wilh the help of the and Muts, until the correc! lenglh has boen found, ond then
pulling the bearing clomp seraws fight.
Té-05 T3-17 AS.0F AS.05 AS12 AS0F  AJ. '
“ X ' | i
"\._'% y 5 l."l I j |
\‘1 ; P
"lll ' | Fig. 808. — Connecting red end with [

H2-04 Ha-1F gi-[2 as12 U0 T5.08 pivaled beoring acocording to fig. &05.
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Guides

] Some measure must generally be taken to guide elements of reciprocaling

mechanisms: one instance of this is illustrated in fig. 425 which shows a method
of guiding the loose frame of the gang saw.

HI-0&  AS-DS T-IE|-':|5-

Fig. 609. — Guiding a pision rod in bwo Shaft
Hexds, one on either side of the crosshead.

4 Fig. 410. — Crosshead, detoil of fig, 409,

] Fig. 811, — Ta secure o PEI’F*E'E!=]-' pun:.lle'l mavaement of rnqipmmling tables, and the like, which
mighl‘ howve o rendeﬂr_"f i grl'p unlass wall ﬂlj-ldﬂ'dr o sysiem of Gears snd Rocks may ke wsed,
preferably supplemented by o system of Wheels ond Rode bo suppart fhe weight of the toble.
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Lead Screw

The Lead Screw G®—40 is used with Shaft G4—40, Lead Nut G?—41 and
Bushings G?—42 in a variety of designs such as moving tables and -slides.

The screw is o & mm tube with an outside 0.5 mm pitch thread. The screw is cut
to the required length and pushed over a 4 mm shaft, where it is locked in place
by means of Bushings G%—42 after the requisite number of Lead Nuts G—4l
have been placed on it. — A few examples of the use of the Lead Screw are

shown here.
a4l o it Exn 41
§ES A—n\, ek
B : et -
: i
ST . ====== | }[F' e

=

Fig. 415, — Compuler ler salviag differantiol egquetiens. consisting af integrafter wnits A end B, moler waeil €
ard eurve flable 0,

g -'-.p'.!..

Fig. 612. — Close-up wiew of o printing press teble supparted by o guide arrangement of the
type shown in fig. &1 1. See olso inside front cover.

e
™Y
s,

Fig. 613. — Detail showing guide mechanizm
in fig. 612,
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Fig. #17, = In ke lofswe mullipla, Fhe ssde al
graoved tha't & and owipul thalt 1 carry wire holders
J gnd 4 Belwaen whith wires ore suspended onsd ool
sd arownd specielly made plastic pulley: locked to the
hubs of Goars 2 asnd which ara difven Ly the moier
and rodabe in cpposite direciions.

Whon the wire holder an Bhe inaub shalt frem the -
Ieoe elidg rplates, the wirs i sirechsd fowh: §8 =ncircles
tha pulley that retaies im the seme direcHan, oand awils
the offhar wire haldar —as ke sulpul sholl—with il
The gawer delivered By the motas 18 thus troncfersed
theavah ke frictom betwesn wire ard pelleys dieest
to Fthe owlpud sholl, while mainfainimp the verieifoss
af e roretion af rhe frictian dise,

Figs, 418, §1%, — Twa weraizas al fke feicue =wlli-

plier. The left-hamd drowing is the version show=m in
Fig. #17, ond wien Angle Links W05 mounted on the
shefls by Eve Stiewy TJd<1F, = Thae pighishard Iyoe
emaleve Sirap Sawplers F1.01 ard Tapper Sleevet A%:12
The armi holding the wired ofe moda fram Bodi &)
cnd Threaded Rods Adewt o length ond drilled fos the

i,

Fig. &30, == In the curve fobls, [ in Fig. &15. lhrae
Lood Screws are arranged ot right onsles, svpposting
the siylus ever the diegrem poper. The eanlire Sechon-
am can ba liNled whoes Bhe diagrom peger ic 36 be
thanged, The drowiag thaws how tha travalling sérgw i
driven by a Greaved Shefr G0-d40 and Bevel Geom.

Fig. #148. — The irlegrator consisis of
g roboting table 5 ond o fricten whasl
£, both specielly meda frasn plasbic
ihaal motariol, The whesl iz moved by
& pair af Lead Screws fros the periphs
=iy &f 1he pable ever the fanfre whare
iF dhanass M egnia of retalias,
Fprimgelooded supperting eis ia the bad
sirwcture Beld tho jablie sresiad agalnst
he dind; fthe pressure is obserbed By
the leod Screws so ihot ne ferce ools
on Graoved Shoft 3 elass which fhe
digz mavas, The small lerguee generaied
by the frictien disc k& omplifigd by
fargue mwltipliar 1 beloss Bming frans-
milied fa the autoud thafs,

(-

E Linkages gl
7 9 r},f __,‘*i'- -~
fﬁ . - .

o . R

Fig. &21. — Reor end of ithe railcor bngia_, fig, 230, vnderside wigw, — The chaossiz consizl= of
4 frame 3 mode of Corner Plobes reinforced with Pods. The differential &, buil? n:rl:l:n:hrlﬂilig I !ig. Flz2
aned r"uﬁn'rng in Ball E-c:aring: 4 drives the Wheels 1 via Shafl: 2 fitted with Umiverial Jainls. The
wheels are mounied en withbene arms 7 buwilt from Tie Rod: and fitled with bwa Springs 3 per
set &f wishboane:. Ball Bearing Box 8 lias in the plone of the whael preper.
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Cap. 7

Gear trains

The gear ratios obiainable with simple pairs of FAC Spur Gears are listed in the
table on page 47, together with the corresponding mounting distances between
the shafts.

When it is not possible to achieve a desired gear rofio by combining gears
according to the table, or when such a gear train would be unnecessarily comp-
licated, the method suggested in figs. 715 and 716 may be employed.

MN.B. — All gears which are not locked on their respective shafts, are shown
without a setscrew in the drawings.

Fig. 701, = Wearm gearsetl.

Gear ratio table

GEAR RATIOS

A7)

{

1:5
{ .20)

1:4
{ .25}

Pl-1&
Fl-80

P1-16
P1-26

PFl1-14&
F3-64

3110
[ .30}

1:3
{ 33

Pi-14
Pi-6d

P1-24

P1-B0

J:8
{ .38)

P1.24

F1-14

F1-44

Pl.24
P64

2:5
{ 40

pd

[ -50)

o i
.|

P1-32
P3-64

P1-24
P1-48

P1-32

33

[

=9

INIET

PI-16 |
P1-32

213
[ &5

d.4

{ 73)

45

S

{ .83) | { .80)

P1-48

P3-64

PI-1&

Pl.24 |

Fl1.32
Fi-44

Fl.48

P1-80 | pr.43

Pi-24
| P1-32

P1-48

| P1-&4

-+
-0

[+ 9

k3

[+ 9

P1.dd
F1-80

(1.0}

Fl-14
Pl1-14

P1-24
P1.24

Fl.32
Fl1.32

P1-48
P1-48

PF1-94

P1.44 |
P1.-&4 |

P1-80

P1-80 | pi.go |

PFl1.94
P94

Centre distances in

[m]

mm

0.4

a2
ld
55

A&
11.2
14.0

1.5
.0

14.8

24

I
i}

19.4

12.4

3.6
4.0
4.4

25.2

1.10
L2

15.0

30.8

1.32
1.43

1.54

338

5.2
5.4

da.4
9.2

&0
&

1.45
1.76
1.98

42,0
44.1

)

7.

50.4

.20
2.43
245

54.0

B.B

1.4

&7.2
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Gearboxes

Gearboxes for speed selection can, of course, be arranged in a number of
ways; our illustrations show two forms with the power input and take-off shafts
in-line, and consequenily suitoble for self-propelled vehicles of various kinds.

Fig. 702, == Gearbox with two forward ond one reverse speed, reduclion rotios 1:1, 4:9, ond
8:27, respectively. In designing this gearbox, vse has been mode of the foct that the center
distonce between Geers P1-16 and P1-24 is 2m, i.e. equel to the rodivs of the inner hole cirele
of Wheel Ports, so thot the ends of the gearbox con be made frem Wheel Dises and Flanged Wheaels.
The input and oulput shefls can then bo orronged in Bell Bearings; countershaft and backshaft run
en Tapped Sleeves AS-05F mounted in the hole circles.

The end of the inputl sheft, G4. , corries o Fixed Deg HE-02 locked with a Collar H1-08 which
terves @ a pilot beoring for cuiput shoft G8- , en which Sliding Deg H2-01 with elleched
Geeor P1-24 is mounted.

The shaft shown ot the boltem of the drawing is the reverse shoft which is journclled an Tapped
Slecves in the 1ame monner o5 the countershafl.

The georbox is surrounded by o plostic fube — not a standord FAC pert — making it peossible to
fill the box with il level with the lowest free heles in the hole circles.

M. B. — Split Sleeve H512 used in this georbox hos beon discontinued; it iz superseded by Split
Sleave H5-10,

48

Fig. 703, — Georbox with three forward ipecds
ornd one reverie, with reductions 1:1, 112, 1:4,
ond reverie 1:8, wing Geors P1-14, -24, and
=32, Twoe counlershofls are employed; Plates
£2-52 ore used as end plotes.

Fig. 704. — 5Shall armengement of the geurbu:l:
in fig. 703, Only the input and ouvlput shofls
are through shafts, carried in Three-Hole Links.
The canter distanes bebtweon all shofis is 2.4 m,
and the supports of all other shafts must therefore
be consfructed. The countershafts are instolled
belwean Three-Hele Link:, ond the reverse
countarshaft by meon: of Eye Scrow supports.




Planetary gearing

k!
The relationship between the rotational speeds of the three components of o [ ] Y
planetary gearset is given by the formula, :

ring gear rpm -  planet rpm no. of teeth, ring gear
planet rpm -  sun gear rpm  no. of teeth, sun gear [ ]

If one of the three systems is stationary, the possible speed reductions will be,
using the symbol M as above,

sun fo ring - 1:N with planet system stationary
sun to planet | :(N+]) wilth ring gear stationary ]
planet to ring M:(N+1) with sun gear stationary
The negative sign indicates a reversal of the sense of rotation. [
HE-D5 HI-04 P36 ] H3.0e S S
He.05" ; e
.0 55
Fig. 703. — Planetary gear consisting a [ ] 5 :z-’/:’:./ﬁ 0 H3 *-\\uu TR T
of sun gear P1-14, two satellites P1.24, Bl 14 s ol i e
and ring gear P3-84, with Disc Hub s
MI-44 as salellile corrier. .'-1.'.'-;_;\ Fig. FO0F. — This plenctery geor is built with o sun gear P1-32, two satellites F1-14, and
a1, ; a ring gear P3-84. As the orbit of the satellite shafts does nel coincide with the stendard
-| i hele circle of the supporting geor — in this ¢ose o Spur Geor Pl-&d — ihe shells have
- been mowunted in Eve Screws ok shown on the right,

b L L L L S R s n

— — =

igegieg e e R R s
!

For the planalary gear of figs. 705 and 704, the
obove formules give o redegtion of -1:4 from sun
1= r'ing geor, with satellite corrier s!nrigncrﬁﬂnd 1:5
fradm  sun gear {a p]nnzl system, with n'nﬂ Qear
immabilized.

=
P
..'iil

ST

Fig. 7. — Phole of the gear of fig. 705

nole estremely clowe mownfing possible. Fig. 708. — FPFhote of plenstary gear

gy




Differentials

A differential moy be considered a form of planetary gear where the gears
are all bevel gears, and the svn and ring gears, here called side gears, are
generally of the same size. In this differential, the speed of the satellite carrier
shatt is always the arithmetic mean of the speeds of the two side shafis,

M, + M
M, = e
2
Fl.74 #_5-_]_2 = H4.12 -rl:-?u 54-
; o i
\ oy
b L
— — -
I =
\
.l'r'F : |II N-\.'
= /’ BN Y
H2 =04 K118

Fig. 709, — Differenticl  with  four
Bevel Geors R1-18. The two Selscrows
in the 3Shoft Heod ore lengthened
into a satellite shaft by screwing on
Topped Sleswas &A5:1% on which fhe
salellites are running on bushings
modo of Sleoves H&-11. Powar s
teken off from the side geor shafts
by means of Spur Geors locked on
the some 3Sleeve; H4-20, or Tubular
Shofts GF- , s the side gears.

Fig. 710. — Differentiol of the typs
shown in fig., 707 mounted on Ball
Boorings in o rack,

Fig: 711, — Bavel gear drive and differential sviteble for self-propelled wehicles, as vsed in the
railear bogio of figs, 410 and S18,

R340 W11 Gis H1-04 G4

Fig. 712, — To build the differenticl in fig, 711, begin by assembling Wheel Dises M1-01 and Shalt
Head HZ-D4; then install four Screws T1-15 fitted with Tapped Sleoves AS5.05, ond wse Slesves H4-05
and Rings HI-04 o3 spoces between Whee! and Crown Geer. Take core fhet the wheel is correclly
meuvnted on the shall and does not wobble, Then mount Crewn Geor complete with satellite shafls.
The satellites ore filted with o Sleeve H4-05 ond three Rings H3-04 coch, serving as bushings. When

mounting the Eve Screws helding the satallite shofts, check that the Topped Slecves AS5-05 de not
tauch the gears.
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P1-BD RI-40 HZ-0& El1-18 FE-54
|
- H2-06
5 /
G7- el JE [ G7-
| 2D |
o - ]
= - : W s = 1 - e
i -
[
T5-08 R3-20 G- HZ- 05
Fig. 713, — Differential arrangement comprising two bevel gear sels with 1:1 and 1 :3 reduction,

respoactively, Driving the Tubuler Sheft en the left in the drawing, the central Bevel Geer RI-13
drives the satellite shaft with Bevel Goor R3-20 of one end meshing with Crown Gear R3-50 which
is mounted on froa-whesling Spur Geor P1-80,

If the satallite shaft iz immebilized, §. e. Spur Geer P1.94 held stolionory., o roduction of 1:3 win
abtoin between inputb shoft and Geor P1-80,

If Gear P1.80 is prevented from robeting, Spur Geor P1-824 will instecd rotete at 1:4 reduced iposw,

Fig. 714, — Photo of the differential.

em MW MW W W PR O PRm O TE L R Fa A

Special gear ratios

When facing the task of building @ geer train with a reduction ratio unobtainable
with FAC Spur Gears, or when the resulting gear frain would be unnecessarily
complicated, the problem can be solved by vsing a differential to split the desired
reduction ratio in two terms, both of which may be readily achieved by means of
available spur gears. — Two examples will serve to illusirate the procedure.

Suppose thal a geor rotio of 11:24 is desired. The numerater 11 15 @ prime number and connot
be ochieved in the normel monner with the spur gears avoileble excepl by o long drawn oul

process of oppreximation which will shill nst yield on exeet reswll. — We can write, however,
R LR o TR
YRR T TRET] S T

Henee, if we reduce the ipeed of input shoft 1 in fig. 715 by means of gne 2:3 gear frais,
gears 2 and 5, and one 1:4 froin, geors 4 ond 3, ond wse the bwo redueced speeds fo drive the
side geors of differenticl &, the sotellite corrier output shaft ¥ will rotale ot the desired 11:24
reduciion rotfio.

> ®

Fig. F15. — Special reduction gearsel.
LBear g cassnaias £ ] 4 3
Mo ol leath ....., 3 o 14 48
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Anather pazsibilily of splifling the desired rahie weuld be,
1" ! 12 =1 1 1_
% ¥ {1 12)
In this case, one side goor shaft can be used a3 inpul shaft without reduction, and the sther side

goor coupled to IF via & 1:12 goar froin which must olso reverse the sense of rololion, e g.
twe stoges wilth reduztion 1:3 and 1:4 plus en idler geer.

To loke onother exomple, lel us design a georsel to give a 11275 speed reduction. In this
cose we moy write, omong other possibililies,

4l 4 3 i
]E.?E..--d-. % -[E ] ?.} !Jri.(ﬂ-ifgl

i. 2 the problem dissolves into n;.;:-ns‘ln,ll;ting two gear traoins of 1:24 ond 2:3 reduclion, r'c:.p:t.ﬁ'r:l;',
ond h:ﬁng the some direction of rotolion,

@

Fig. 7146, — Gearns. ......... 11 12 13 14 15 16 18 il
Mo.oftesth ...... 146 &4 48 48 & 1& 33 b i g

The proclical solution of thiz gearsel is shown in fig. 716, The differenticl 19 splits the input
rpm of shaflt 17 in fwo; the speed of the lelt side geor is reduced via geors: 1813 = 11/12 = 1415
s Ihet gear 18 mokes 24 full furns te eoach revelution of output shaft 2. The right side gear
connects with the outpul shafl through geor trein 20714, giving @ 2.3 reduction.

By using o differential in combination with conventional spur gears in the
manner described above, practically any desired gear ratie may be reclized with
a resonable number of geors,
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PARTS DRAWINGS

and

TABLES

M, B. — The maonvfecivrer roserves all righls
te change dimensions, lelerenges or malerial
of FAC parlts wilhout preliminary nolice. —
FAC is a living system in the sense that parls
may be discontinved or reploced, and new ones

odded whon rvr,bq.uirl:d.



Drowm im sgals 1.0

= : : e e oo ok
Pt Mo o Dimensions in millimeters Dmansizns in inchay
a -3 a b
81 —07 | Rod | 05
&7—03 | Rad aE 1.50
al—4 | Rad 52 205
al—24 | Red & .40
Al—2t | Rod 80 3.15
&1-0F | Rod -7 3.70
&1—0(5 | Rod 193 4,23
&l—=10 | Rod 134 5.35
&l—40 | Rod 356 71,89
£3—10 | Threaded Rod 4] 14 asd 1]
£3—i0 | Threaded Bod 0 110 FET ]
£330 | Threaded Red et 110 1.1E1 40
£3—40 | Threaded Rod 40 14 1.574 40
£330 | Threaded Rod 50 10 1.958 40
AJ—&D | Threaoded Rod &0 10 2362 40
A3—7F0 | Threaded Roed o 1n 2755 A0
AE—05 | Tapped Slasve 5.3 204
A5—=12 | Tapped Slasve 12.2 430

Maoteriali steal, 4 mm dlamelar {14 b
oy

Ro symbols | r | l| m ¥

28

oo
|

Ny

Rl

i, T e !
XX

:\: and dimenzional relorance: see poge 74,

Drawn 1A wcala 1.2

Be—02

Port No. i e Dimonsiens in millimobers Blmenslant Is inches
a b ] d ‘a b £ o
Bl—02 | Beam; 1-holae 24 18 il = PF i ] i ]
Bl—0£ | Beam, 2-hole 52 11 10 5 T.05 70 i i
Bl—0é | Beam, 3=hole a0 13 e 5 3.15 i ] 1]
BEl—i0& | Beam, &-hale 103 13 111} 5 4,75 70 _ED J1a
Bl—I10 | Beam, S5-hale 134 13 g 5 5,35 D A 0
E1—12 | Bepam, &-hole 144 18 10 5 £.45 ] ] i ]
Bl—i14 | Baam, -heola 192 15 it 5 7. 56 70 &0 i}
Bl—14 | Beam, &-heole 220 18 1o 5 3.44 )] D i
Bi—i2 | Bepam, %-hole 248 18 1] 5 .74 i) ) ]
Bl=20 | Beam,; 10-holo 2T F] 14 & 10,88 el A0 L0
Bl—32 | Bpam, 11-heole I 14 10 5 11.97 i A 0
Bl—14 | Bpam, 12-hola jaz 14 10 5 13.07 70 T el 1]
Bl—24 | Bpam, 13-hole 340 ié 1] & 14.17 73 ¥ 2
Bl—23 | Beam; 14-hola ias 18 10 i 15,28 s 40 1]
B1—30 | Beam, 15-hale 414 i o ] 14,33 7O A S
Bl—32 | Beam, 18-hale 444 12 [ [+] 5 17.43 To LA40 i
Bl—34 | Bepam, 17-hale o ) 12 1d 5 13.55 .70 LA L]
B1—34 | Beam, 18-hale 500 1& 1] 5 1%, &% i) L0 0
B1—3E& | Epam, 19-hala LR 18 p L1 5 2T ey ) 20
a1—40 B-H:Im, 20-hole 554 15 [ [¥] 5 218w 1] <E0 i ]
E2—01 | Beam End Flate 55 18 10 4 b T0 ) 18
tteal 1 mm (0L in]
89—02 [ Beam Offset Plate P 18 0 33 2.7 74 Ll 1.38
steel 1.4 me [JB6 i8]
Matarlali steel, thickseis .8 mm [03 [n.), wnlom oiberwice loled,
= 1 ™ - - o ar
Re symbals E lLI |I'I'I: -_"'I_'___ _xﬁ E:: 'J:J I___::_-:l and dimaniianol lelsrondes 198 poge 78,
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Dwowe in scale 1:3

Cimendlant ln &llliralen Dimendleni in Inckad
Pari Ma. Parf Aomsa :
a b | @ b

C1—57 | Plate, thidkeess 4 mm [.024 In) 4] I 315 1.5%
Cl—74 | Plate, rhickness & em [L024 In.) 1¢g G 4.75 260
C1—e2 | Plate, thidess & mm (024 in.] 134 TR 535 1.5
C1—%5 | Plate, thidkeess 4 mm [L0Z4 in.) 136 &0 535 305
C1—2% | Plate, thiconess & mm (024 in.] 135 134 L35 535
Cl=52 | Plate; thickaesz 1 mm (040 in.} g0 38 315 1.50
£3—74 | Plate, thickaess | mm {340 in.} 08 b 4, 2§ .40
Li—=%2 1| Platg, thicksess | mm {040 in.} (1) b 535 V.50
£3—43 ] Plate, thlekaes 1 mm |04 in,) 134 a0 535 315
C2—%7 | Plate, thicksess | mm {040 in.) 134 134 5.35 5.15
C5—57 | Corner Plate,

thickness .5 mm [034 in.) 7s 33 KR 1.58

Matariclh slonl,
Ra symbals |_r'| (2] m -':1": (W) I:.;;I (¥ :f_: aad dimensionel tolersates toe poge 76,
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Drawn in scole 0:4

{x] | . : t

1 87 - oo e

f ol _1_

| B eS|
Bl :
Crewn in seale 1:1
Dimergions in millimalars Demsrgions in imches

Parl Me, [ -

f arl mome a | = . g = B = | d
C?—I17 | Flenged Plare ial 252 13 1 9.9% 5y A0 0
Dl—12] Tie Rod 18,8 3 2.5 A FTe 12 i 03
Dl—=13] Tie Rod 24.2 | 2.5 N 255 2 0 A3
D1—20] Tie Rod 28.0 = | 2.5 ni 1.0 A2 J8 03
D1=—22| Tie Rod - 3 .5 i 1.55¢ a2 6 03
D1=—33 | Tie Rod 4R, 5 3 2.5 ] 1.85% . |- A0 A3
D1=—40 | Tie Rod Lg.0 3 2.5 0 2.208 12 ) A%
D1—47 | Tie Rad 7oz I 2.5 Rl .0rF A2 S 03
D1 —43 | Tle Rad G0 I 2.5 il TEIR 12 10 B3
D1—e3 | Tie Red 1120 =l 2.5 B 4 4080 12 ) 03
Di—&2 | Tle Red 156.4 3 2.5 B 5.235 12 0 L3

Material: steel.
Ra aymbal: 3 :_I_] II'I'I |::vﬁ:| l?l :;.:I ".‘:E- ""?:- mnd dimestisnal belaroncen wes poge Té.
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Fi—01 F1—-02%

Dvowa in peale 1:10
— P T Cimansians in millleeters Clmensiens in Tpchas

a B | a B
Fi—11 | Strap Coupler 21 7 g3 L
Fi—32 | T-Cowpler N 1%5 B3 .51
Fi—33 | Cross Coupler | N B3 5]
Fl—a1 | Inside Angle 2 14
F1—02 | Outside Angle 21 N -+ g

Material; shesl, {hickness 1 mes [J04 in.).

Bo symbel [_l Tl el (oY Mt Iy Foy ron 3 .
symbely i'_'__ _i_ 44 I,ﬂ_‘l"____l '-.1_"_.- \.;E__. -_\_!’___I I:_i___,l ond dimensional tolorosces tee page 7E.
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I ] F#—03 FO—09
' ] Drewn in scale 1:1
Farl Mo oo aha Dimeniians in ||||1IIﬂ'|.l.lI-l||| Dirsamilens In Inchaod
a =1 o -
[ Fi—01 | Saddle Coupler N1 N B3 83
FF—01 | Short Clamp # 13 35 .51
F7—0% | Leng Clamp 21 13 x| 81
Fr—=01 | Plain Clip 1 133 A A3
Fe—02 | End mf M 138 B0 .
l Fs—oz | Jolnt Clip 37 18

Madarizl: steel, thickmess 1 =m .04 85,

Ra symbols IE E !ﬂ k?tl |£| /;J .:;_::l -';;} and dimaniional lelerondes ses poge 76,




g e,

——— —

i

I‘ ] e H9—06

(U | | Drawn in scola 11
Dimensiant in srllimsiaci Bimenslons In nches
Parl Mo, Pasl maoes
l. ] = a b € d a -] € d
Orown in scola 111 Hl—04 | Collar A[HE] 1 [ JA581 .433 J%6
. ERTE z z . Hi==04 | Collar a[HF] M 4 i T e e | JRE
CHmasrsinng in mellmelars mansions im Inchas
Part Mo, Fert nama = = . d i b = 4 H?—34 | Shaft Head A[H?] 0.8 % 7 581 428 00 TS
] Hi—04 | Shaft Head HS[HR] 0.8 LA Fi L3348 425 R o ]
H3—0A l“l'lg A[H11] & 1 s 235 A3
Gé—it | Sold Shoh 554 40n) Hne a8 Hi—16 | Ring s[H11] 8 1 238 .15 o9
Gé—40 | Solid Shaft 558 & [h8] 2188 2358 NS ﬂ““ & A - e 335 1 ::
GF—40 | Tubular Shafr 554 A&[RE] 41 2188 2358 141 Hd—12 eave 1z & 4 ATE GEES -1
; - 3 5: ; T . [ Hi—20 | Sleeve 19.8 & £ 780 235 59
SE—L0 rogwe alt 556 4R3I Z0 1. Z1.B% 1571 e 47
= : HI—10 -EPH'I Eleeve, sti=el [} SiRE] &8l 1 3wd JA3ss B ¥ J4
r—a0 | Lead Screaw ME-05 556 MSEXOS 4.1 S00 21.9 MEwD S 162 mr HE—01 5“‘""“ Dog, iles) 18 s[h&] £[ME) & o8 sasn 57e 315
Gr—d1 | Legd Mut MEMO.S 10.8 Fo|MEMO.s  ATS BT Hi—a1 | Fized Dog , slesl 2 a[kg] £[Na) A7 2354 157
G9—£7 | Bushing (Lead Scrow] 4 [H8] & 5 B A58 355 S s [ ] H—0d | Unlversal Joeint, stecl as[HE] it 13 L1480 413 .52
Meterial steal, procision grovnd, Matariali bronze unlest oibsrwize spated,
Be symbals _.ﬂ _ﬂ ﬂ :__!H' __'i_lql'_:] I::.!;I __!I'_. E? and dimenslanel foleramces ses page T4, Ra wymbali rﬂ m I_l'll __'L '-:p'_f‘: _.-!: :"_f__"_. .i_:j and dimenzisnal teleronced sas page 7é.




b —s b

L3—0d

o~ ; i ...... l .}. i
T P - L || DL
1 i v
b 1 ) = |
o . . p 1 |
L § e t
| [
- S .-_ B . [ ee—
L8 -01 L8 =02
Dogwm in scule 101
s — Dimensions im millimeters Dimaniiars in inches
o kb < d a b £ o
Li—i4 | Bushing, brenze i[E9) 12 ] 589 AT T
Li—14 | Bushing, brenae sIEFY] 12 § 2376 A7 18
13—04 | Ball Bearing b & -5 1Y 234
itesl, SKF, inrermar, srandard dim,
12=—04 | Rod End, bromes 7 1 3 4 ] 433 AT RI-5
Lg—01 | Bushing Clamp, single rod |[21.5 17 L &7
sleal, dhickness 1 mm [.04 in.)
15—32 | Bushing Clamp, twin rod 23.5 20 R 7e
steel, thickaets 1.2 mm .05 in.}
Moterial: as shated.

Ba wymbals E -i._ (541 :-""
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'ill"l --::_'I ?r} ':i ond dimansional telersnsed tee poge Té.
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Gigwn in scale 1:10

L&D

L¥—&d

o —

Pari M. Pk mab Bimespians in =illimuiers Wimensicons in inches
-] -] [ d @ B | = - |
L3—04 | Ball Bearing Box ¥3.5 12.4 7 .93 - A8 28
brenze er slosisves v
L¥—50 Baurtng Box Cowver 20 2.2 £.2 4.2 Ty .32 .24 A7
callulose ocefobe
L#—24 | Ball Bearing Insert, nylan [+ & 4 40 J2ar 157
Maberial: o8 slafed,
Be symbals !Lr] le| lm (v (w) (%) (y) (2] esd dimensicnal toleronces see pege 74,
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Crrown in 3cole 1:2

MI=03

Dimensions in millimerers

Dimensiens im lnches

Poat M=, Fart mems -
a B | ¢ | d a B | ¢ d

Hl=31 | Wheal Disc 43,5 PG 1.67 10
Hi—I2 | Whesl Spoke Dise £7.5 - 1.67F o [
Hi—05 | Flanged haal 3.3 5d .3 2.2% 2.13 W33

steal 1.2 men [05 in.)
HI—01 | Dize Web
MI—03 Fl#nguﬂ Rim 21 gr.a 7.8 FE 2.5 J.48 Rl | 1.8k

Materialy sbeel, thickreeiz | mm [.04 in.] valess ethersite stated,
Re wymbaly E “ﬂ ﬂ ':.fi -:w"l -j_,_l__] :'E;- #:_‘tj and dimontlanal talerenser tee pege Fé.
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Qrawn In icals 17

Bimenglons in milll=etsrs Cimensians in Tnches
Paert Mo, Podt same
a b [ d a - L4 d
Mi—i5 [ Slewing Ring 142 FRET) 7.8 557 4.17 ] |
sheel, 1 mm [J0£ in.}
M5—04 | Losse Pulley, bronze A[H?] 154 k1 LA881 0 Lal 188
M5—06 | Fixed Pulley, brenze &[H%] 156 2348 Ll 19E
MF—4& | Disc Hub 48,2 F | B &[HE] | 1.81& s S15 X366
Mi—4% | Cam Blank a7 1 1.654 0304
=41 | Handwheal 43 1 12.5 2.48 &3 iR

Materiel stesl, thitkasss 3 m= (58 in) vales: eiherwite steied,

Re symbals | r | | m| (v ::'w} xu'; ) f:::n ond dimemional tolerances iso page 7é,
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-]
Drown ia scale 197,35
Fodt nic, T Dimansieny in millimetas Diman_tiﬁif: in lachas
i b ] o a ] € d
Fi—i&| Spur Goar, 16 taeth 124 1.2 ¢ £[HE1| 498  ddpp 352 L1579
F1—74 | Spur Goar, 24 teeth 14,2 14,8 ? & [HE] T1F 614 U354 2385
F1—37 | Spur Gear, 32 teeth 238 234 ¢ ATHE]| 37  .Es1% (354 L2388
Fi—45 | Spur Geor, 48 tearh 35.0 334 ¢ A [HEI| 1378 1.3228 354 2356
Fi—&d | Spur Gear, 64 teecth 46,2 448 ¢ & [HE]| 1.81% 1.7638 .354  .2366
F1—i2 | Spur Geaor, 80 reeth 57.4 550 ¢ S&[HE]| 2280 23047 354 2366

Malaticly abasl,
Medule: 0.7 = DFIS opprox.

Pressude angla: 0%, Geor tooth widih 3 mm {118 in.),

B symbals | r |

70

ol [m] () &) ()

o, R i

¥ (=) and dimensiancl lalerences o0 page 76,

- | '® e
PI—G64
b
— —— — — — — — — —— i 1 i
; - 00O
bl [ CP /
R L k-2 ® |
e i a d —
P3—35%
Drewa in scale 1:1.5
Parl Mo Eail naiae Cimensiang o milliseleas : Dimsrgiong in isches
a b € d a B | = o
Fl—54 SPI.Ir Gear; 96 reeth 48,6  &r.2 2.5 4 [HEN] 2700 24457 37 234
Fi—éd | Internal Spur Gear, 43,4 44,8 k| 1.70%  1.7s18 _NIE
&4 teath
PE—3% | Rack, 35 tecth r.o 4 11LE 4 3.032 2205 445 A5
Material: steal.
Medule: 0.7 = DFIS APRIaE.
Praiimre aegle: 20%. Goaar lecih width 3 == (118 in,).
Re iymbaly IE L'I__l ;I'I'Il ::H:__ ‘:‘wﬁ T :;"- ";T" and dimarsional tolerancel sad poga 7.
ra|




Deown in acels 131.5

Pair, Ho Fart pema

21— Worm, BR.H dauble throad,
sreal

01 —a0| Worm Gear, 40 teeth
fabric bass lominote with steel hulb

El—1% | Bavel Gear, 1B teeth, bronze

Fi—10 | Bevel Gear, 20 treeth, bronze
gi—en | Bovel Gaar, 0 teeth, bronze

Cimentians In millimerar Dimendiand in inskos
o b £ d a b
14 19 I4 & [HA] = L1 T8
| 2 5 & [H&]1] 1.102 254
15.5 13.7 & [Ha] A&l 54
17.5 29.3 11.4 4 [HE] - 1.7
48.% w8 1.4 2 1.91 1.17

Masedial: a: shabad.

Warm Geert: Preszura angla 20% Medule, 0.F = DFI& oparas.

Bovel Gearsn Maduler 0.8 = DPIZ anpron,

Re symbaks [r] "s | [m] (v) (w) (%) (y)
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E ] ond dimgnslenal telerances ies poge 76

5114

Drawn In scale 1:1.5

Ti— Ti-13

Drawn in scala 1:1

§1—28

TF=— 98—

Part No. R Dimantigni in millimsfaey Dimenslans In Inches
o -1 € d

51—01 ] Chaln, 1 = (40 in.f L5 &, 7R 2T A3F
S51—14 | Sprockat, 14 teath 24.3 E R ey A5 2355
51— | Sprocket, 28 reath 448 B 1.76 g2 B 2356
T1=—=06& | Serew, cheoie hoad & vad
T1=0% | Serew; cheeose heod @ 3
Tl=—=1& | Scréw, checio hood 13 9
Tl=—2d | Seréw, chees boed 4 Rk
TI—1i2 Eyq- eraw 12 AT 1é A2
Td—0% | Mut, thickmess 7 mm [.0F in.} & 34
Ti—os | Washer, ‘B ] |

thickmesr .8 ma [.03 in.)
Té—03 Sq-‘h::-raw, Allsa Bype A1
TE—05 | Setsorew, Allea iyps 220
Tr—a3 Sﬁ‘l';l:rﬁw, slodlad Bype A1
TFr—05 | Setscraw, ilollsd iyae L]
9—0% | Roall Pin a5 07
1"—12 | Rell Pin AT Reirg

Metarial whaal,
Re symbols | r! | l] F :H_ (W) (x) -k",l'_:l 'i‘:.:l ard dimemiional loleronces sea poge TA.
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Dyewn in scels 111

b
e

p—

|

:'Ifh'if-'ﬂﬂ'lﬂ'.'l' ~ it
i @ 1

=02

Dimensions In millimeters Dimensions in inches
Part Mo, Paorl mosse -
a B | « d a b € d
Ui—a1 | Twe Hale Link 1% 1.2 A Nk
Ui—a2 | Three Hele Link 9.2 1.2 T 05
Ui—0a5| Angle Link 1.8 & 5 1.2 Bl 24 20 A5
Uit | Hook 1.8 2 49 03
Ui—0l | Thrust Spring 15 ¥.3 7.0 Al i fl it
us—02| Spring Sear 12 ] ) AT 3 el
Ui=05] Tension Sp.ﬂnu 278 4 11 57T
ends may be fermed as shown
UF—01 | Rotcher Pawl 9.2 s F B
UF—02 | Ratehet Spring, shassher brans

Matarialy alasl, umleir sikeisie afaled,

74

Re wymbaly |r| T =1 ™

L

LR

1 (y) :; and dimensional talerances see page 74,

- e 1 £
§ e 1

2z - -
We—-02 W
Dvown in igala 103
Port Mo L= . Dimodiioss in m:ll:ﬁlch:r: l.’.ln.m-n.:i_.n_aiuulr! :E:.l‘u’::l.
- -] b - | -] -7 g d
I ] wWi—01 | Eubber Tire, wekide fvpe 24 12.5 1.00 50 ad
- fits ME—04 or HE—04
Wi—02| Rubber Tire, vebide type 4 37 2,40 1.59 A8
flis o poir af Hl==01 a¢ M1==02
Wi=—01] Rubbar Tire, vehicle fype 104 5.5 p 4] 410 2.10 1,04 B0
firs a palr of MNl—0%
. Wi—11| Socket Wroanch
wi—nt| Open End Wreanch 105 £ 10
. steal, thickmess 2 &= L0 in.|
[' ] wo—03| Allen Wrench 43 16 1.70 53 05
5 Mabeticl: as stalad,
Re wymbals | r| | £ | FI ";--_ :'1;,'“: ;:\': "'i""l i:"_. ond dimaniional lelarances iee page Fé.



FAC Sales Representatives

Table of tolerances Australia Industrisl Engineering Ltd., P. O. Box 21,

WEST FQOTSCRAY, W 1.

Shafis and paris designed to fit shafis, such as Wheel and Gear Wheel Hubs, Telegrams: "Serveapert”, Malbourne, Talsphone: MWS51E1.

Bushes and Ball Bearings, are manufactured to very close tolerances. Two nominal

. HHHEIUK cﬂuﬂ'l‘iﬂi Technisch Burcow Keppe,
shaft diameters are used for such parls.

Loan Rh, von Bhemenshuizen 10, WASSENAAR, Holland,
Telephone: 4859 [Waossaneor B1751),

Taleranos Maximum ond Minimem Dicmsters | Mekos Enﬂlﬂnd T;:E{;n lgl:l::.: :::LH’I:GHEGM E 7
Sy lent il el e Telaphone: MARyland 4334,
& [m8) 4 ig:gﬁ'g AST = 0004 Shoft dicmeter France Société Technom,
11, Rue Chaptal, LEVALLOIS [Seine)
4 [H3) i * g.u:s AT - D00 Talagrems: "“latathnom™ Paris,
— 9.900 Telaphena: Paris — PERaire ¥1—%0.
4 |H7) &l g-ggg A581 ok 0008
P Hole diemgler Germany Technisches Biro Keppe K. b.
4 [E%] 4 s |:|-_|'_'|j|:| 1589 = 0004 Monderscheidersirasse 13, Frankfurl/d. — Schwonheim.
4 [HIT] 4 _.!_ g_g;g 159 + 0004 Telegroms: “Tebuekoppe™, Fronkfurt. Telephane: &% 01 15,
India Yulean Trading Company (Private) Limited,
& [h8) Wy 2358 =+ 0004 Sheft diematas 38-C, Meunt Read Madras &
Telegrams: "Mordic™, Telephone: 43 79.
< G018 "
¢ [HE) & . o.000 “3d = R4 ]irﬂﬁl Jos, Muller A, & M. Enginoer (Representations & Import) bid.,
& [H?) & :'. gg‘ag 348 < 000G 17, Meir 51'1“3- A7, Haalzmaut BD, HAIFA,
ke Hale dizmeter Telegrams: "Mullerson'', Telophone: J160, &730%,
& [E9) & Ig-g;g 276 = 0006
| : i : Italy Mew Machines s.r. I, Via Manzeni, 5, MILANO.
' 6 [H11] 8 ppoa 23 = 0014 Telegrams: “Alcesa", Telephone: §0.31.01.

New Zealand Goe. W. Wilton & Co. Ltd,
15&, Willis Streat, WELLINGTOMN £, 1.
Telegrams: "Apparatus’’,

Portugal C. Sontos Lda, 29—4) Avenide da liberdade, LISBON,

'..iSI‘ of S'fl'l‘lhﬂls Telegrams: ""Boamenal”, Telaphone: 286242,

— _ bt § “;-q{ = 8 mm f ST '3!5.} i Union of South Africa Green & Sons Machinery (Pry) Lid.,

| = / mm= apQr. 28 in, W) = 63,3 mm = f ==l 2,49 in, 34. Simmonds 5t Extension, JOHANMESBURG,
7 DY DA SR, 16 in "-:;\_I_I =21 mm = appr. .84 in. Telegrome: "Monogram”, Telephone: 33—8976.
L= = appr. . a (¥) =19 mm = appr. .75 in. U.S. A IS, Te—— o _—

v - g . " ' s s Aa ivision of Oversens Commodex Corp.
+/= 3 mm=appr. 12in. 2)= 7 mm=appr. .28 in. 9551 Grond River Ave. Delrsit 4, MICHIGAN,

5 : " . . Telograms: “Corlsondel’’. Telephone: WEbstar 3. 1206,
These are neminal dimensions only; actval dimensions are modified to obtain

a suitable fit,

GENERAL AGENTS
Transiteria Trading Compaony AB, Kungsgeten 29, STOCKHOLM C, Sweden.
Telegrams: "'Transitoria™, Telephons: 1015 17,
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This basic kit, with approx. 2 600 parts, is specially composed for the
building of equipment containing numerous moving parts, and meets
highly placed demands on versatility. The cose centains a selction of
gears and the most common machine elements plus structural material,
screws, nuts and other small parts.

Size: 23w 1535w 3" S0 IPN7.5 em

Weight: 28.7 lbs. approx. 13 kg

L z ¥ I ]

A M i INQUsSTEIG AT

The indusirial kit contains obout 4 700 parts selected en the basis of
use-frequency calculations. All coupling elements, screws, nuts and
other small parts are placed in separate cases which can be lifted out

for convenience, the facilitating working with the kit
L]

Size: 231" w153 w437 H0%39% 11 cm

Weight: 44.1 lbs approx. 20 kg
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