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1. General |
ASTRALON s a thermoplastic Vimyl copolymer. Its
proporties make it espocially seitable for the manu-
facture of arficles in general and technical use which
require high performance in respect of dimensional
stability t2 weather and ta chemicale
ASTRALON burns only with difficulty and has high
light s1ability, dependent on the intensity of the
radiation,

I1s fields of application include the lollowing:

Scales, measures, drawing instrumants, slide rules

Accurate drawing ané copying sheets for cartographic
M'

Picture carriers in the graphical irades*

Clichéis and matrices®

Printed instrections, tables, caleadars and the like

Engroved and stamped name and advertising plates

Advertising letters (alao transparent) for indoor ad-
vertising

Small stationary items, office machine parts

Covers for maps and season lickets

Encasing printed papers and cards 1o prevent forgery

Refrigerator parts sech as Isterier containers, door
linars, deip trays eic,

Small packages and tops of containers for the food
and pharmaceutical industries

Componenats for apparatus, coloured and transparent,
for the chemical and artificial silk industries

Covers for machines and apparatus

Lampshades

2. Forms available

ASTRALON s supplied in various gualities.
Cartographic ASTRALON is a special grade and Is
denlt with in A separate booklel

ASTRALON N is coloutless, transparent and is made
in all transparent, translucent ond solid coloers, It
is sultable for forming wnder heat since it softens
8! 607 C. ASTRALON N is the normal quality which
is supplied when there are no special reguirements.
ASTRALON T is likewise colourless and crystak-clear.
It is made In all transporeat, tronslucent and selid
colours, and is specially designod for vacuum forming

and for deep drawing wnder heat,
* Seecial Drodheren on regue



ASTRALON U is light coloured and tronsporent and
is mada In solld colours, Including white and black:
its stobillty to some stroagly reactive chamicals and
12 selvents |s higher than that of ASTRALON N
Since It softons only at 70°C, it has better hoat sia-
bility, and necessitates the use of higher werking
temperatures.

ASTRALON is alse supplied as # laminate which by
bonding together various layers, can ba made In dif-
feront colours and thicknesses, The laminated ma-
torial iz used in particular for engraved signa.
ASTRALON N. T and U is produced in sheets.
Thinnest sheets, 10 thow, with tolgrance of £ 107,
Sheot sizes sppros. 24 x 55%, 32 x 64", and ::Ro'.
Surface finishes: polishod, matt, aatin matt, o ed,
calendered. Each sido of the sheets can also be pro-
vidod with any of the sbeve lour surfaces, ,Calender-
od finigh® is enly available in thicknesses of approx.
10 — 32 thou with a tolerance of £ 15% Apart from
the three sheet sizes, calendered ASTRALDN can be
supplied olso in rolls of 24 — 40" wide and In amy
required Jengths wp 10 50 yards, The other surface
treatments are not available in roll form.

Minimum orders: Transparent clear, white, black and
the standaed coloars of the range are normally not
subject to » minimem quantity, If, bowever, special
shades are requested, a minimum order of sach kind
of 220 -~ 060 Ibs. is required.
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Stability
Water: All three ASTRALON qualities absorh very
little water (after seven days soaking In water ASTRA.
LON N aboorbs 25 mg per 100 sq.cm; ASTRALON T,
30 mg / 100 sq.cm; ASTRALON U, 15 mg / 100 sg.com
and transparent qualities under 10 mg / 100 sq.cm),
ASTRALON, thernfore, does not swoll in water or in
moist air. Shrivelling, blooming and damage to the
surface pelish can, however, occur in hat water or
steam,
Inorganic chemicals: At room temperature ASTRALON
is slable for long periods against almast all difuted
and concontrated metal salt solutions, alkalis and
ocidn. Exceptions are conc. mitric acid, for ASTRA.
LON N and T also ceac. sulphuric acld. ASTRALON U
generally is stabln up to + 60°C, ASTRALON T and
N are stable up to 40" C. ASTRALON is mot sttacked
by most corrosive gases (including dry chiorine) but
the transparent materinl moy become cloudy. ASTRA-
LON is not atable to Ammenia, Halogens and Sulphue
Dioxyde in liquid lorm,
Organic chemicals: ASTRALON U s stable sganst
most organic acids, but ASTRALON T snd N are
alfacted by concentratnd lormic-acids and ncetic-acid.
Kotones, estors. eihors, chlorohydrocarbons, bonrol
hydrocarbons, sromalic amines and phanols will
cause ASTRALON to swell and become wnusable,
7



Carbontetrachioride will also cause swelling bet to a
lossor dogree.

However, ASTRALON is resistant to lower alcobols,
aliphatic hydrocarbons (potrel and petroleum) as well
08 to vogelable and animal ods sad fats. Stability
tatiles will be sent on request

As solvents, methyl-chloride, cyclo hexanone or tetra-
hydrofuran may be used, and for ASTHALON U which
can he dissolved only with difficulty the last named
being of particular valen

4. Working ASTHALON
a) Surface treatment, inscribing
General: ASTRALON is not hard. To protect the sur-
faces. the sheets are thoeefore packed in tissun ror,
which clings to tham by virtus of electrostatic charge.
The paper should be retained as long ws possible
daring working. The shoots should not be moved or
stacked withoul protection.
Cloaning materials must contain no hard substances
and sponges and dusters must be soft and clesn.
Stight scratchos may be pollshed away (for polishing
matorisls sea below) but larger laults are difficult to
remove,
Storage: ASTRALON sheots. particularly the carto.
graphic material, should always bie stored flat and at
room temparature. The material should not be rolled.
Grinding and Polishing: For grinding, & grinding disk
should be wsed, built up of altermating two layers of
lurgur and smaller disks of twill. As grinding matarial,
line pumice, Tripoli or Yienna chalk are made into =
poste with water, For polishing, o grinding disk should
Be used which at 300 mm ' makes about |?‘l
per minute, using # polishing paste such ws O .nlt
supplied by Mesers Blasberg of Solingen or with &
polishing paste from Langbein-Planhauser-Werke. The
week I3 polished dry altorwards with » second disk
Owing to the softening action of heat on the material,
It should be only lightly pressed against the disk,
For inscription, the following firms supply suitable ink:
Hanns Eggen, Hannover; Hausleiter & Co., Miinchen 19,
Glnther Wagner, Mannover.
Inscriptions can be made wilth & steel pen, drawing
pan or brush, Special inks and colours are obiainable
for glazed writing.



Inscriptions by embossing can be corried out using
the useal stamps, but either the matesinl, or better
the stamp shewld be warmed up. For temperatures
see helow,

For printing, spocial printing colours are wsed and
are supplied amongst othirs by the lollowing firmas:
Hootmann & Steinberg, Celle near Hannover; Kast &
Ehinger, Stuttgart-Feuerhach; Ramg & Co., Eppstein/
Taunus It is advantageous to accelerats the drying
by the sdditien of 1 to 5% of driers.

b) Working with cutting tools
ASTRALON s intermediste in behavioor to cutting
tools betwoen Celluloid and Trovidur, su that expe-
fiefice with these motorinls can be used as a good
guide,
In genaral please note:
ASTRALON Is a poor conductor of heat; In order to
avoid ovarheating of tools and softening of the ASTRA-
LON it is best to cool with compressad air, Tools de-
signed for work with light motals wre suitable for
ASTRALON. Sharp cutters are ossentinl and high
speed steol is recommended. Hard metal cutters are
not necessary. Since high culting speeds and low
feeds are oxpediont, high speed machines should be
used.
Cutting: Shewts up 1o 3 mm (*/s*) thick are cut with
kand shears orguillotines. 1t is Important 1o ¢yt vigor-
cusly with the blades prossed well togothar, so that
the material does not splinter. Thin sheots in stacks
“p to 3% high can be cut with o face cutter ag used in
the Paper industry, The material should not be cut too
cold. It should bo at least at room temperature, but it
Is advantageous to warm ASTRALON N and T ta 30°
and ASTRALON U 10 40°C,
Punching and boring can be carriod out by the tools
wsed lor metalwork. The diameter of the holes, thelr
distance from the walls and from each other should
not be less than the thickness of the sheet. The cutter
should not he pressed in 100 quickly, Pre-warming is
recommaendeod.
Sawing: Sheots over '/s* thick must be sawn. This
can be done by hond with a fine toothed padsaw or
with a hacksaw and also mechanically, using wood-
working tools, circular-, bamd-, scroll- and vibratory-
saws. For bandsows, the tecth should 3 mm apart,
e




for ciecular saws slightly luas, The lorm of teeth used
o the usual circular saw blade for woudworkisy
{ground in notches, giving = cutting angle of about
107) is nat suitable for the sawing of ASTHALON. The
leeth must be ground 30 that the cutting angle is 0%,
It Is important In sawing that the ASTRALON s well
supported and that the feed iz not too repid. Over-
heating must be avolded under all clrcumatances or
the material will smear.

B2 =
i NZ
7\

IHustration Ne. 1
Circular saw Blade

In turning and horing, it is necossary to moke sure
that the swatl can escape readily. For turning, the

cutting angle should be 0 to 6° (minus), the clearance
angle 157 20 that o lip-angle of 83 — 757 results, The
cutting angle for drills mast always be 07, To obtain
a smooth surface, culting tools should be lapped.
When fastening ASTRALON panols with screws, care
should be taken that the acrews are not ~ht,
An elastic interlayer betwean the screwhead an. -lhe
panel is recommended.

Milling is & very sultable method of working foe higher
cutting speeds and groater dopth of cut. Migh speed
surface milling equipment of the wood warking in-
dustry can olso be used. As with turning, sawing and
drilling, the cutting angle af the milling tool should
ba Q7 The cutting velocity of high spoed steel toois
should be 30 — 40 yards/min. at a feed rate of 01
to 2.0 mm, Mill cutters shou'd be well stoned co that
the material cannot clog them. Special milling ma-
chinns which are recoenmended are supplied among



®

Illustration No. 2 Illustration No. 3
Cutting angle: left drill shows normal metal Astralon drill showing grinding
drill, right drill is re-ground for Astralon of inner cutting edges.

others by the firm Hahn & Kolb of Stuttgart and
Hahn & Kolb of 83/85 Graf-Adolf-StraBe, Diisseldorf.
Engraving can be done with a small hand engraver
with a movable spindle. The engraver mustbe well cut
back (35t040°) so that during engraving the material
behind the tool cannot clog. Arecommended Universal
writing and engraving machine (Reference G 1 U)
is supplied by the firm Deckel of 7-13 Waakirchner-
straBe, Munich. The same firm makes a special
polishing machine (SON) for the engraver.

11
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¢) Forming without cutting®

Proliminary: A now trade, that of *Plastics crafia-
man® hag grown up ardund the working up of thermn-
plastic mnteriols, in particular heat forming and
welding. The underlying principles of the working
mothod are laid down in the VDI-Manual VD) 2008
“Forming of semifinished goods from Vinyl Polymers*
and in the Standard DIN 16230 *Welding of hord PVC™
published Octobar 1955 The following short directions
cannot replace praclical iraining; approprisle coursss
are held st the Plastics Institutns of the Tethaical
Colleges of Aachen and Darmatadt, but in case of
necessity our Development workshops are avallable

10 give furiher inlormation. .
W
Working Temperatures
For formiag The work
ecteeding i conled under
1o muthod ntion 1
ASTRALON N 60—~ 70" C** 0°C
ASTRALON T 90-—-130-C** $0°C
ASTHALON U 90--130"C** &0°C

Warming and cooling the materials; It is necossary to
haat the material uniformly throughout, avoiding local
overhenating, to prevent setting up internal stresses
QOvins with heat circulation and infra-red rays ore
particulary suitable, but heating plates and hot air
atreams may be wsed. The use of water baths or steam
cannot he recommended as watee vapour can spoll
the surface. Long pericds of heating, such os lraving
sheets oll day in the oven or stranger overhg~ing
st be avolded, not only on account of the s dce
but also because decomposition can occur under
theso conditions. Tha materinl mast be cooled bolow
the tempuratures listed above, when the forming pro-
ce=ss Is complete. As far as possible the matarial
should ba lormed on moulds which are warmed 10 a
tamperature near the selting point of the matarial.
If the article is not cooled to the setting tempurature
I the mould, it will shrink hack.

* Specivl prospactvs availobie
** The polith con be damoged by prolanged heating ot Se
Highert temparntere




Bending The bending radius should he at loast double
the sheet thicknuss, The sone which must be warmed
smounts to about six 1imes the sheet thickness, The
arrangements for bending and folding correspond 1o
those used in sheet metal warking. Cylindrical bodins
can bo made on a wooden lormer by means of a rol
ling cioth,
It ASTRALON is bent cold, there is danger that
aftor a time in the strained state, atress crazing may
appeor. The amount of crazieg depends on the
amount of bending, on tha strength of the material
and on the temperature condilions: A somawhat botter
result can bhe obtained with cald bendiag, I the
bending axia runs across the width of the sheot. Never.
theless, cold bending Is better avaided altogether,
Il the bending of ASTRALON iz carried out in the
heatod state accordimg lo the instructions given
above, the tendency towaeds 1he lormation of stress
craring disappears or is much reduced.
Vacuum forming: Thero are various machines on the
market for the vacuum forming of ASTRALON — a
list of suppliers will be given by us on spplication.
Gansrally dork infra-red Is used for hooting. The coid
ASTRALON sheet up to a thickness of '/ in is placed
over the forming tool and brought to the operating
temperature by means ol the heaters. Sheets from
Y11 in. wpwards must be pre-heated, Tho forming can
than be carried out by various processas all charac-
terised by rapid evacuation of the space betweon the
ASTRALON and the mosld, so that the plastic sheet
material is pressed onto the mould surface by the
pressure of the atmosphare. Since the pressure can-
oot be greater than atmospheric, the degree of
shoping islimited. Matal moulds are usually employed
[Aluminium Alloys) bet in many cases hard wood,
LIGNOFOL, casting resin, plaster or modelling wtone
(STONEX) may be used
A process allied to the vacuum forming procoss is the
blewing process. In blawing, air at @ higher pressure
can be used (usually 4 to 8 atm). Since by sucking oe
by blowing under some circumstances an undesirable
disinibotion of wall sirength may occur when the
change of shape Is considerable, combined procusses
hove afso been developed, A doetoiled prospectus
which deals with this method can be obtained on
application.

13
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Deep drawing: For the preparation of packages and
the fike, the deep drawing methods of the tin plate
industry are used, In which the draw fold is held 20
10 257 smallor thon the shouot thickness. The pre-
heating temperaturs of the material must be kept low
during drawing owing (o the frictianal hoat at the fold,
and should generally be held somewhat bolow the
softening point.

Press forming is carriod out in two part moulds, which
can be prepared sasily and cheaply from lami :
densified wood LIGNOFOL. For large changes
shape a support Iy hecessary. One hall of the mould
may consist of a soft press cushion,

C.
d) Welding
The preliminary remarks is the section an “Forming
without cotting” should be observed in this comnac-
tion also, Basically ihe welding process corresponds
vory largely in method snd form of seam with metal
welding processes. In mest cases ASTRALON is
weided with welding rod bel open llame Is not used
for heating, which Is instead carriod oot with the T.P.
welding apparatus which works with o stream of warm
&ir ol 20010 300" C. Welding rod |s supplied innatural
colour for single welds: with transparent and coloured
matesial, strips cut from (he sheets may be used.
The quality of the weld depands sn @ numbar of
lactors: Preparation of the seam, distance apart,
warming of the basic materinl or welding aid, the In-
troduction of the welding rod, hand pressure on the
wolding rod, the handiing of the welding jaws and
tho ability of the welder. It Is therelore absalutely
necessary 1o give the welder banic trainin or
structures which are to commdrmuiaci
wolding factor of 0.8 is used. We will gladly supply
(nformaticn 1o those interested in the possibility of
high frequency welding ASTRALON. ASTRALON N, T
ond U can be welded to wach other without difficulty,
ASTRALON may zlso be welded to Trovidur (hard
PVC) and to soft Mipolam. Since plastic flow com-
mences with ASTRALON N and T at about 140°C
and with ASTRALON U at about 160" C the welding
femperature must be somewhat lower for ASTRALON
N ond T. The exact conditions can be determined by
practical handwork.



Bonding ASTRALON
The bonding technique !w_ ASTRALON mustbe sdapted
1o the smooth, dense surfacn and 1o the proposed
application. Therefore spocial adheslyes must be
used, which loday sre supplied in greal variety by
the Adhesives Industry. The sppended list centaing
u number of such adhesivos together with 1ha names
of the firms and the types of adhosive, which are
dosignated with the type mumbers L H and M.
Theso meon:
Typo L — Solvent adhesives which contain synthetic
resing and/or natural and synthetic rubber.
Typn H — Solvant adhesives with natural or syn-
thetic rubber binders which can be rein-
forced by the addition of hardennrs.
Type M — Latex adbesives which contain synthetic
resine in aqueous dispersion.
The list obviously connot bo complate and is only in
ihw form ol o suggeation, On the oae hasd, it is im-
possible 1o list sil the adbesives on the market with
all possible bending combinations and oa the other
hand, adhesive ptoblems in practice very often pre-
senit special fwatures. Hence we have only listed
under the various bonding processes thase adhesives
which we have found satistactory by test and in practs-
cal triale. In soenn coses It is advisable to seok nd-
vice from us or the adhesives manufacturers; the
methods of bending are doscribed fully in the literature
of the manulacturers.

General lnstructions
For all bonding processes, the surfaces must be clean
and svon. ASTRALON must be cluanod befare bonding
by washing the surface with mathylene chioride. The
surface 1o be bonded should be roughensd as much
ns possible, 0.g. with sandpaper or by sand blasting.
The Bonding technigue must take account of the
impermeability of the surfaces
Im opplying solvent- and latex adhesives both surfaces
should be thinly coated, then they are left until the
odhesive has fHowed into the surface and the liguid
in partly vaporised, so that the ndhesive layers are
no langer liquid but tacky and thread lorming, In this
condition, the surfaces aro put together. The joini
should be kept under light pressure for ! lsast 12
hours; the solvent residucs are them 3o far vaporized
15



that lallure of the joint |8 no loager likely. Since
the sofvent con oanly escape through the [oint, com-
plete drying takes generally about 48 houes, Until this
occurs, adhesion carnot be fully established.

In applying solvant adhesives with natural ar synthe.
tic rohber bosas, with or without the addition of har-
doners, both surfaces are likewise conted but are laft
until the adbesive no longer foels Lacky and are then
pressed together. Mure however, the directions isswed
by the manufocturers should be followed, The cheice
el adhesive dupends in many cases an the thickness,
and tha size of the surface of the ASTRALON. For
bonding thin sheets, dispersion adhesives are recam-
mended, since with sclvent adhesives the actipe ol
the solvent can cause slight wrinkling and wa?’ .
Disparsion adhesives are also recommended for the
boading of large surfoces and parts that have been
prepared by vacuum farming or by other hoat forming
processes. For bonding transparent materlsls, in
goneral only solvant or latex adhosives can be used,
since rubber adhesives with hardeners are wsually
opaque and of dark coloar.

Bonding of ASTRALON with synthetic resins
The bonding of ASTRALON to ASTRALON is only to
be recoomendod whero lor some particular reason,
welding cannol b used. For bonding ASTRALON N
in thin shaets, it is sufficient to moisten both surfaces
with methylene chioride or cyclobexanon or @
mixture of solvenis. To stick thicker pioces, & 10 10,
of transparent ASTRALON scrap and 0.2 of concan.
tratod formic acid should be ndded to the mothylens
chioride to Improve the bond. Solvent and lates :do
hesives are sultable for all ASTRALON qualitief & o
vidsd that the ohove diroctions are followed.
Specinlly muilsble sdhesives are numbers 17, 18, 22
24,
For banding ASTRALON to other plastics, the fallow-
Ing adhuesives can be used,
Collulone Acetate shasl (Cellon)

10 11,12, 13, 15, 16,17, 18, 36
Collulone acotate — injection mouvidings

3 4,10,11, 12,13, 15,16, 36
Celluloid

1, 810, 12 13, 14, 15,16,17, 18



Mipalam
4, 912,13, 14, 15,17, 18
Malaming und Urea resin mouldings and laminates
(Pollopas, Uitropas) 4, 16, 36
Phanalio resin mouldings (Trolitan) 2, 4, 15, 3
Phanolic resin bopded paper (Trolitax) 15, 16, 36
Plexiglas [Acrylic resin) 23, 26, 27, 28
Polyamides 16, 320
Polystyrens (Troliul) 2. 6,8, 10, 16, 30, 36
Trovidur 1,12, 13,14, 10, 23, 24, 26
Vulcanized finre 2, 4,7, 10, 15, 36

Bonading of ASTRALON to porous materinls
liko paper, cloth, wood
The maost stable bond with paper or cloth cea be
attained by fusing together under heat and pressure.
We have cerried out numerous operations by this
method. .
However, the bonding of ASTRALON 1o these mate-
rials with adhesives present ne dilficulties, since the
adhesives aro anchored In the pores of the paper or
fabric and the solvent can vapotise easlly. The best
odhesives for this purpose are 17, 16, 23, 24,
KL 2202 sad KL 2203 (adhesive list 21, 22) are also
suitable,
To stick ASTRALON o wood, It ia nocessary that the
wood should bo well sessoned, dey and free from
resin. The best bond butweon ASTRALON and wood
in obtained with Intex sdhesives. It is advisable to
pre-ireat the wood with a this coating ol adhesive
prior 10 the actval donding process. The sdhesive on
the two surfaces |s first allowsd 10 dry for a short
timo and then the two surfacos are pressed to-
gether, It is useful ta maintain the joint under pressurs
lor saversl hours, until the water has ovaporated.
By heating the adhesive layer with Infra-red radiation
of treating in a heated press, the bond is streng-
thened. Far laminating ASTRALON to plywood in the
furniture press, the plates should bo hested 1o about
407 C 1o accelerate drying.
For smaller surfaces wsolvent adhesives lke PC
solution cam be used.
Recommended odhesives for ASTRALON 10 wood are
Laticos 19, 20, 27
soivent adhesives 23, 24, 25.

17



Bonding of ASTRALON to Metals, stonewark etc.
Bonding of ASRALON 1o metals and other dense
materinls such as concrote, glass, stome is conditionod
by the lact that solvenis can escape meither through
the ASTRALON. nor through the dense material. in
the case of moat of the adhesivos. both surfaces
must be roughend up, the sdhesive rubbed In and
subject to the adhesive manufacturer's directions,
left open until 1he solvent has largely wvaporated
%0 that the adhesive is only just tacky, Then the !
surfaces sro brought together under pressure.
Rocommended adhesives ary:

Metal 4, 6,9, 10,12, 13, 15, 16. 38 (best adhesive)
Glose 5,7, 19 .
Stone and plastor 19, 20, 23, 24, 25. 240 C'.,

List of adhesives

Type M = dispersion, lates -

Type L = solvent achesive Based on synthotic resin
or rubber

Type H = solvent adhesive based on natural or syn-
thetic rubber which can or must be used
with hardeasrs (vulcanizing agents)

No. Name Tyow  Manutacturer®)
1 Boscolin 81 L Bosten-Blacking Comp
2 Bostik A4 H  BostonBlacking Comp
3 Boatk A S L Boston-Blacking Comp.
4 Bostik 478 W Boston-Blacking Comp,
5 Bostonia 404 H  Bosten-Blacking Comp.
& Emovin Spezial L Keime-Loime, Kiln
7 EmovinV L Koime-Leime, K&in
8 W2 L Keima-Leime, K‘tur&
% Helmiplast N Paul Meinicke, -
Helmitin-Warke
10 Helmitin KL, 536G H  Paul Heinicke,
Halmitin-Werke
11 Helmipron Spogial H  Paul Heinicke,
Helmitin-Werke
12 |:Kieher AT L Isar-Chamie Gmb M,
Minchan 0
13 I Klaber LT L lsar-Chemie Gmb M,
Minchen 9
14 |Kishar T2 L lsar-Chemin GmbM.
Minchen 9
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Name Type

Irubbam Pl 13 H

Ultraplast M H

KL 2101
KL 210t A

KL 2137

KL 2138

KL 2202

KL 2203

PC 10

PC20

PC13 AM

PCE 20

PCE 10
Methylenchlorid
Cyclohoxanon
Torokal 2182

Lal o ol S S S

Terokal Boxkleber L
Plastikkiebor L
Folienkieber L
Tiwocoll 4024 M
Tivolit 7048 L

Pattex H
Schoecolllix-Spoz M

Manutacturer®)

Isas-Chamie G.m.bH.
Minchen §
Isar-Chemie Gm b H
Minchen 8

Dynamit Nobel
Dynamit Nobel
Dynamit Nobe!
Dynamit Nobal
Dynamit Nobel
Dynamit Nobel
Dynamit Nobel
Dynamit Nobel
Dynamit Nobel
Oynamit Nobe!
Dynamit Nobel
Dynomit Nobe|
Dynamit Nobel
Teroson-Werke,
Heidelherg
Tercson-Werke,
Hoidelberg
Terozon-Werks,
Heidelberg
Teroson-Werke,
Heidelborg
Tivoli-Werke.
Hamburg-Eidnlatedt
Tiveli-Wertke,
Hamburg-Eidelatodt
Henke! & Cle.,
Schaefer & Co,
Wuppertal-Barmen

*) Boroo:Blodieg Comp., Obarunel/Taunes,
Kalme Leine, Kbin-Eaconinld, Posion 20,
Paul Helnlde, Halmitin . Warke, Picmciess,
1sar-Chenin, Minden 7, Ssdndinntrote 41,
Dynumit Nobel Attlengallshadt, TrohdorKdin,
Teroson Warke, Meidelberg, Hare Boase Strafe
Tivoli-Wetke, Homburg-Eidelomat,
Hasiel & Clo | DOssaddart,
Sthoeter & Co, Wespertol Somen, Hocenisbenar Sar. I8









Bearbaeitet: Dr. Volker Hofmann, Troisdorf, 13. Januar 2012



