|.  GLASSWARE TECHNI QUES AND ACCESSORI ES

Equi prent made of gl ass or using glass conmponents has applications in all branches
of science. This chapter includes sone basic glass-working techniques that will be
necessary for constructing nuch of the equipnent in this book.

These are presented in sections which describe the type of equi pmrent needed, the
type of glass to use, and techniques for working with several forms of glass.

A. BURNERS, TOOLS, AND EQUI PMENT

This section discusses burners that can be used in working glass, as well as
listing the tools and other itens necessary for working with glass.

B. GLASS

This section describes the type of glass that works best with the burners listed
in section A

C._ SAFETY

Notes for safe handling and working of glass are given here.

D. ' PROCEDURES FOR GLASS TUBI NG AND RODS

Directions for working with glass tubing and solid rods are given in this section.

E. G ASS SHEET OPERATI ONS

This section tells how to cut and drill gl ass sheets.

F. BOTTLE AND JAR TECHNI QUES

Mich useful |aboratory glassware can be made by using di scarded bottles and jars.

This section includes directions for cutting and drilling these itens.
G STOPPERS
This section discusses types of stoppers and describes techniques for drilling

hol es in them



A. BURNERS, TOOLS, AND EQUI PMENT

G ass-wor ki ng techni ques described here are designated for use with Modified
Al cohol Burner (11/B2), and the Gas Burner (I1/C2). Of these, the gas burner, if
avail abl e, is nost highly recomended.

The general itenms required for general glass-workingtechni'ques are as follows:

G ass Cutter

N O
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Triangular File
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Ew_,// A e

Round Fil e
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Set of Cork-borers
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Pliers
Brick or Asbestos Pads

Rags or Pieces of Cloth
Clean rags, or pieces of cloth no smaller than about 10 cmx 10 cm



String

Ker osene

Canphor

Rul er

Bl otting Paper or Paper Towel s
Enery Paper

Cont ai ner of Sand
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B anss

There are many different types of glass, with different properties, depending upon
the chem cal conposition of the gl ass. Two very conmon types of glass that are dis-
cussed here are "soft glass" and "hard glass."

Soft d ass

This termincludes a nunber of the ol dest known and nost common types of glass in
general use. Mbst bottles, jars, window glass, and much gl ass tubing and rods are
made of some type of soft glass. Such glass is used for items of sinple design and
noderat e thickness, that will not be subjected to very high tenperatures.

One of the nost inportant properties of soft glass, fromthe point of viewof this
book, is that it can be softened in the heat of an air-gas flame. This is the type of
flame produced by the burners specified in section A Also, soft glass has a wide
range of working tenperatures, which makes it easy to work even after it has been
renoved fromf| ame.

Although it is easy to work, soft glass has sone linmitations and nmust be used with
care. An enpty container of soft glass cannot be greatly heated, or it will crack.
| f, however, such a container holds a liquid or powder, it can safely be heated,
slowy. Also, a soft glass container, wth or wthout anything inside, nust not be
suddenly cool ed when hot or suddenlyheated when it is cold. Oherwise, it will break.

Hard d ass

Hard gl ass has been devel oped during the twentieth century. O a nunber of types
produced, "Pyrex" is one of the nost common brand nanes., Mst manufactured | aboratory
gl assware i s now made of hard gl ass, which is harder stronger, nore chemcally inert,
and safer to use over a wider tenperature range than soft gl ass.

Laboratory gl assware made of hard glass is safer than soft glass. It can be
rapi dly heated or cooled to greater tenperature extremes w thout danger of breaking.

It does not scratch easily, and it does not break as easily as soft glass if struck or
dr opped.

Al though it is often nanufactured into | aboratory glassware, hard glass is not
general ly made into the bottles and jars that are used for rmuch of the apparatus
described in this book. Therefore, it is not as generally available as soft gl ass.

As tubing, rods, and sheets, it is usually nmore expensive than the sane itens made of
soft gl ass.

Hard gl ass's nost inportant disadvantage here is that it must be worked in an
oxygen-enrichedfl ame. The burners described in section A cannot heat hard gl ass hot
enough for wor ki ng.

Therefore, only soft glass is suitable for use with the al cohol or gas burners
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described. The techniques here |isted have been tested using soft glass and the air-

gas flanes produced by such burners.

Testing for Soft G ass

To determ ne whether a piece of glass is "hard glass" or "soft glass", heat it in

the flame of an al cohol or gas burner.

to be easily worked, it is soft glass.

| fthe glass begins to gl ow and soften enough
If it does not soften, it is hard glass and

cannot be worked w t hout specialized equi prent.



C. SAFETY

d ass working, like nost other |aboratory procedures, carries a set of risks. By

arranging a safe work area and taking a few precautions, however, nost such risks can
be avoi ded.

Shar p Edges and Poi nts

There is always a danger of being cut by sharp points and edges of broken or cut
glass. Be careful of such edges and points, and try to handle the gl ass away fromthe
edges. Fire polish or snooth with enmery paper any cut edges or points that are part
of a finished project. Keep such edges away fromthe nouth and eyes at all tines, and
keep the work area clear of waste gl ass.

Bur ns

Hot gl ass | ooks just like cool glass! To avoid burns, allow heated glass to coo
before handlingit. Rest it on bricks or asbestos pads, or in a container of sand.
Bef ore picking up a piece of previously heated glass, touch it lightly with the finger-
tips to check that it is cool enough to handl e. I n cases where hot or warm gl ass must
be handl ed, protect the hands with a hol der of several |ayers of cloth, or use hol ders

such as those described in the section on holders(1V). Protect the body fromburns
with clothing, an apron, overall, or |aboratory coat.

Fire

Both the burner flane and hot glass can start a fire. Prevent this by keeping al
flamabl e material, such as paper or cloth away fromthe flame and any hot glass. Set
hot gl ass down on things that will not burn, such as bricks, asbestos pads, or sand.
To keep hair or clothing frombeing singed or igniting, tie back long hair, roll up
sl eeves, and secure | oose clothing close to the body. Inspect the burner, fittings,
tubing, and fuel supply each tinme the equipnent is used to prevent |eaks of fuel that
mght lead to afire. I f any al cohol should spill, imediately put out the flame and
mop up the spill.

The contai ner of sand nentioned for holding hot glass is also useful for fire con-
trol. |f paper, cloth, or spilled al cohol should ignite, snother the fire by dunping
sand on it. |fon the other hand, the gas burner system (lI/(Qlis used and a fire
devel ops, get away fast!

Eye Damage

To prevent eye damage, keep all sharp edges and points, al 1 hot glass, and al
flames away fromthe eyes. War safety goggles or eye glasses to provide additiona
protection for the eyes.



Gas Danger

If natural gas or bottled gas is used as fuel for the burner, a leak in the system
can rel ease gas that is poisonous to breathe. To avoid this danger, inspect all pipes,
tubing, and fittings often
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D. PROCEDURES FOR GLASS TUBI NG AND RODS

D. CQutting
a. Materials Required

Length of soft glass tubing or solid rod

Triangular file
Rul er

b. Procedure

scratch

Lay the tubing or rod flat on
the work surface and neasure
the desired | ength. Make a
scratch on the glass at this

poi nt by drawi ng one edge of
the file across the tube. Press
hard enough with the file to
neke a deep scratch.

Moi sten the scratch, then grasp
the glass firmy in both hands
with the thunmbs on the side of
the tube opposite the scratch.
Apply pressure with the thunbs
while pulling out and down with
the hands until the tube or rod

snaps cl eanl y.



D2. Bendin

a. Material s Required

Bur ner:

wi de-f | ame al cohol burner

or

wing tip with gas burner

Length of soft glass tubing or solid rod

Cool i ng surface: brick

b. Procedure

G avi ty Bendi ng

or

asbest os pad

] e S
S A
Manual Bendi ng

<_

A

Wth one hand, hold the tubing
or rod, just above the inner
cone of the flane. Rotate the
tubing to heat it evenly until
the free end droops under its

own wei ght .

Rermove the gl ass fromthe
flame. It should bend to a
right angle. Alowit to cool.

Install the wing tip on the gas
burner, and I'i ght the burner.
Hol d each end of the tubing or
rod. Support the glass so that
itislevel, withits mddlein
the hottest part of the flane.
Turn the tubing or rod back and
forth by rotating the thunmb and
first finger. Continue to heat
it evenly until it softens.



Bend Up Bend Up

C. Not es

When the tubing or rod is soft,
remove it fromthe fl ane. | mre-
diately, bend the ends up until
the tubing or rod is bent at a
right angle (90').

Rest the hot tubing or rod on a

brick or other cooling surface.

(i) If awingtipis not available or if a standard al cohol burner is used,
the tubing or rod nust be heated differently. Hold each end of the glass and
support it so that it is level wth the mddle just above the inner core of

A\ T

) A

LD
Q
9

it as described above.

LG

flame. Rotate the tubing back
and forth. At the sane tine,
nmove it to the left and right
so that about 0.3 cmof its

I ength of evenly heated. Con-
tinue to both rotate and nove
the tubing or rod until the
heat ed secti on softens.

Renove fromthe flame and bend

(ii) Wthalittle practice with glass tubing, you should be able to achieve a

——

Under Heat ed

Properly
Heat ed

Qver Heatted

bend i n which the opening stays

t he same t hr oughout t he bend.

Over heati ng or underheating the

t ubi ng, however, will produce
poor bends. Underheating causes
the tube to fold in at the bend.
Overheating causes the tube to
col | apse at the bend.



(iii) If a U shaped bend is desired, first make one 90° bend as described above.
After allowing the glass to
cool, make another 90' bend

® O

near the first one.




-12-

D3. Stretching

a. Materials Required

Burner: wide-flane al cohol burner
or

wing tip with gas burner
Length of soft glass tubing or rod

b. Procedure Hol d the glass tubing or rod in
theflame. Turnit as it heats,
just as for making a bend.

a | )

Heat the glass evenly until it

softens. When the tubing or

Y

Pull  Apart
rodis soft, rempbve it fromthe

flame. Pull the ends apart
until the center has becone
narrow and stretched about

25 - 30 cm

After the stretched part has

cooled, it can be cut as
required (I/D). Carefully
fire polish the edges (I/D4).

C. Not es

(i) Stretched glass tubing has many applications in |aboratory glassware. For
exanpl e, the ends of the stretched tubing pictured above, with a narrow openi ng at
one end, nmay be used as nozzles

«_ )

or jets.

The very narrow section of the tubing, the stretched part, may be used as a capil-
a ) lary tube.

(i) Ifa wing tip or wide-flame burner is not available, follow the procedure
given for heating a wide area of glass without the wing tip [I/D2, Note (i)].
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D4. Fire Polishing Tubing

a. Materials Required

G ass tubing with cut edge
Bur ner
Cool i ng surface

b. Procedure Hol d t he rough, cut end of the
glass tubing in the hottest
part of the flame, just above
the i nner cone. Turn the

tubi ng constantly until the

edge gl ows red.

¢ Rough Edge
of %ubing Renove the tubing fromthe

flame. Exami ne the heated end.
Ifit i s nowrounded snoot hly,

rest the hot tubing on a brick,

asbest os pad, or sand to cool.

If t he ot her end of the tubing

Cy is also rough, repeat the fire
pol i shingprocedure.

c. Notes
(i) Do not overheat the end of the tubing, or it will tend to close entirely.

(ii) Fire polish the ends of all glass tubing in use, as a safety measure.

(iii) Tubing with thick walls--for exanple, 0.5 cm(inside diameter) and | arger--
nust be anneal ed to prevent cracking. To do this, hold the end in the flanme for
about one second, then renmove fromthe flanme for about one second. Repeat this
procedure eight or ten tines, then hold the end in the flane, turning it con-
stantly until it is red hot. To cool thick-walled tubing slowy, remve it from
the flame, but hold the tubing near the flame for a few seconds. G adual ly nove
the hot end of the tubing further fromthe flame until it can be rested on the
brick or other cooling surface.



D5. A osing Tubing

a. Material s Required

Bur ner
d ass tubing
Cool i ngsurface

b. Procedure

Nar r ow Tubi ng

W de Tubing
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F.
)

Wien using tubing with a

di ameter of less than 10 cm
hol d the end of the tubing in
the hottest part of the flame,
just as for fire polishing.
Turn the tubing constantly.
Conti nue heating until the end

cl oses.

When using tubing with a dia-
meter greater than 1.0 cm

heat the tubing near one end,
rotating the tubing as it heats.
When the tubing is soft, pull

it apart.

Continue to heat and pull the
ends apart until the ends
separate and the pointed end

has cl osed.
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D6. d ass Bl owi ng

a. Materials Required

Gas bur ner
Length of soft glass tubing

Cool i ng surface

b. Procedure Fire polish one end of the

tubing. Allowit to cool.
Cl ose the_ other end by heating
in the flame. Heat the closed

e D end, rotating it constantly.
Wi | e continuing to heat and
() \j rotate the tube, blowvery

gently, in short, light puffs,

into the open end of the tube.
Just as the closed end of the

@ : - tube begins to swell and gl ow

pale red, renmove it fromthe

flame. Blowstrongly into the
tube, whilerotatingit, to
forma smal | round bul b.

C. Not es

(i) This procedure takes practice and patience to learn. It is helpful to
begin with the narrowest tubing available; 0.3 cmtubing, for exanple. A commopn
problemis bl owing out the side of the bulb while the tubing is still in the flane.

(ii) Alimting factor in the size of tubing that can be used and the size of
the bulb that can be blown is the burner used. The gas generatingsystem
(1'l/¥and burner (11/C2) are adequate to allow 0.3 cm and 0.5 cmtubing to be
bl own i nto bul bs about 0.8 cmin dianeter.
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D7. Making Rimin Tubing
a. Materials Required

Bur ner

d ass tubing
Triangular file

Brick, or asbestos pad

b. Procedure

Fl at t eni ng Hol d one end of the tubing in
the hottest part of the flane.

Push Down Turn it constantly until the

edge gl ows red.  Renmove the
tubing fromthe flame. Quickly

- — push the hot end evenly down

/ N i /. agai nst the brick or asbestos

| - —1. pad. Alip should form

Allowthe glass to cool.

Flaring Heat one end of the tubing
until it is red hot. Renove
the tubing fromthe flame.

Hol d the thin handl e end of the
file inside the end. Press
gently outward on the file,
while turning the tube to form
a flared edge.

Allowthe glass to cool.
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D8. Finishing Ends of Rods

a. Materials Required

Soft gl ass rods
Bur ner
Brick, or asbestos pad

Pliers

b. Procedure

Fire Polishing

Fl att eni ng

/ {

Squeezi ng

L

Fol |l ow the procedure for fire
pol i shing gl ass tubing (1/D4).
It will be necessary to heat
the end of the rod for a | onger
period of time. The fire
polished end will have a snal |,
solid bulb. Holdingthe rod
inthe flame for a longer tine
will produce a |arger bulb at
the end.

Allowthe rod to cool .

Fol | ow t he procedure for
flattening glass tubing (1/D7)
toforma flat disc at the end.
Allowthe rod to cool .

Heat one end of a rod as before.
When it is hot, remove it from
the flame. Conpress about 1 cm
of the end of the rod between
the jaws of the pliers. A
flattened paddl e- shaped end wi | |
form

Allowthe rod to cool .
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C. Not es

(i Auseful stirring rod can be made with a rod of about 0.3 - 0.5 cmdianeter,
15 - 20 cml ong. Fl atten one end and squeeze or fire polish the other.

C
C %
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E.  GLASS SHEET OPERATI ONS

El. Cutting
a. Materials Required

d ass cutter

Sheet of gl ass
(for exampl e, a pane of wi ndow gl ass)

b. Procedure

Lay the glass flat on bench

of table. Hold the ruler along
the line to be cut, with one
hand; and with the other hand,
draw t he wheel of the gl ass
cutter on the glass along the
ruler. Press hard enough to
scratch the gl ass.

Pl ace t he underside of the
scratch exactly over the edge
of the table or bench. Press
down on both sides to break
the glass cleanly along the
scratch.
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E2. Drilling a Hol e

a. Materials Required

Sheet of gl ass
Triangular file
Hamrer

Tur penti ne
Canphor

b. Procedure

=

% \_____—-— Br oken Cor ners
W < Tur pentine And
canphor

7\

\\ Drop of
Turpentine -

Qg Camphor

Take a little turpentinein a
bottle cap. Put a small anount
of canphor init. Chip off the
end of the triangular file with
a hamrmer. This chi pped end
has sharp corners.

Pl ace the glass flat on a
table. Dip one of the sharp
corners of the broken file into
t he tur penti ne- canphor m xture.

Press this corner of the file
down on the spot to be drilled.
Twi st the file back and forth
todrill intothe glass. Use
nor e turpentine-canphor as
needed and continue drilling
until the hole is conplete.
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c. Notes
(i) Drilling by hand is slow and may take ten or fifteen m nutes.

(ii) A conpleted hole can be enlarged with the edge of the triangular file or a

round file, and the turpentine-canphor m xture.

(iii) After nmaking the beginning hole on the surface of the glass, it is in fact

easier to use a hand drill with the triangular file as the bit. However, extrene
care nust be taken. Do not push down on the drill at all, or the glass mght
break. Let only the weight of the drill be the force on the gl ass.

(iv) Followthis sane procedure to drill a hole in a glass bottle or jar.
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F. BOTTLE AND JAR TECHNI QUES

FI. Etching

= (1) Etching Quide

a. Materials Required

Conponent s Qu Items Required Di nensi ons
(1) Etching Cuide 1 Wod (A) Approxi mately 10 cm x
20 cmx 1 cm
1 Wod (B) Approxi mately 10 cm x

10 cmx 1 cm

b. Construction
(1) Etching Cuide Cut V-shaped notches into one

edge of a wooden board (A).

Make the notches about 1 cm
deep and about 2 cm (or other
desiredinterval) apart. Then
secure the base (B) at right
angles to (A with nails or glue
and screws.

C. Not es
(i) The etching guide is used in conbination with a triangular file or glass

cutter to scratch a continuous line on a bottle or jar, prior to cutting. The
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bottle or jar is placed on the
stand and a gl ass cutter or
triangular fileis placedin

a notch at the desired height.
The bottle is rotated, and
pressure i s maintai ned agai nst
it with the tool so that a

| Cutting continuous scratch is scored

Tool .
around it.

(ii) A second nethod for etching a bottle, jar, light bulb, etc. to be cut is
to wap a strip of adhesive tape or paper around the glass as a guide. After the
I'i ne has been scratched conpletely around the gl ass, the tape i s renpved.

(iii) After the glass has been etched in either of these two fashions, it may be
cut using one of the techniques described in the follow ng section.



F2. Cutting
El ectrical Heating
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~— (2) Terni nal

D

/
«4+—(1) stand
(3) Wiring /
q/
L
a. Materials Required
Conponent s Qu Itens Required Di nensi ons
(1) Stand 1 Wod (A) 30 cmx 10 cmx 2 cm
2 Wod (B) 25 cmx 4 cmx 2 cm
(2) Ternminal 2 Bolts (O 3 cmlong, 0.5 cm
di anet er
4 Nut s (D) 0.5 cm
(3) Wring 1 Ni chrone Wre (E) Size #24 (0.06 cm
di aneter), 34 cmlong
2 I nsul at ed Copper Wre (F) Size #20 (0.08 cm

b. Construction
(1) Stand

Hol e.

SR

ZJ/ A/

(R)

~(B)

dianeter), 125 cmlong

Drill a hole in one end of each
of the two uprights (B). This
hol e shoul d be slightly smaller
in diameter than the bolts (Q
used for the term nals. Next,
nail or screwthe uprights to
the base (A).
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(2) Terminal Cut the heads off the two bolts
_(c) (Q, and put glue into the holes

/ in the uprights (B). Screw the

bolts down into the hol e,

4

_______,_,([)) | eaving about 1.5 2 cmpro-

truding. Next, secure the
bolts by screw ng on one nut (D)

until it istight. Screwon

the second nut (D) | oosely.

(3) Wring Wap one end of the #24 nich-
rone wire (E) around one bolt
(C for one or two turns and do
the sane with the other end.

Ti ghten the second nut (D) on
the terminals until the nich-
rome wire is firmy held.
There shoul d be about a 5 cm

sag in the nmddle. Fasten the

copper wires (F) to each
terminal inthe same manner.
Connect clips to these wires.

For power use a transforner
(PHYS/IVIT/A2) wired to a wall
outlet [Note (iii)], or a heavy-
duty battery.

C. Not es

(i) Prepare the jar, bottle, light bulb, etc., to be cut by etching a continuous
line around the glass (I/Fl). Connect the cutter to a power supply until the
wire is hot, then place the etched |ine on the hot wire, Hol d the glass in this
position until it cracks along the heal ed portion. Then rotate the glass to heat
anot her portion of the etched |ine. Continue this procedure until the crack has
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circled the glass and the two sections separate

(ii) The broken edges of the glass can be snoothed by rubbing themwith wire
gauze or wet sandpaper (enery paper).

(iii) If the wire cutter is used with a wall outlet (120 volt) then a transformer
nmust be enployed to bring the voltage down to 12 volts, 3 anps. The cutter can
al so be used with a standard 12 volt autonobile battery. However, using a
battery requires nore time for heating the etched line, since the wire does
not get as hot.
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String Heating

a. Materials Required

Bottle, jar, or light bulb
String
Cont ai ner of col d water
Al cohol , kerosene, or turpentine
Tape or paper
G ass cutter or triangular file
b. Procedure Prepare the bottle or jar as
described in |/Fl above. After

t he paper or tape gui de has been
renoved, tie a piece of string

@ or cord which has been soaked
/I,_,__\\ inaflammble |iquid around
e ~ the bottle about 0.5 cm bel ow
~——S5cratch the scratch. Light the string
\\% T String with a match, and as soon as
the flame di es down, pour cold
wat er on the bottle. The sud-
den change fromhot to cold will
7 \ break the bottle along the
scratch. This process may have

w to be repeated to break thick

glass. Snmooth the cut edge of

the gl ass as described in
Note (ii) above.

Wt Paper Cooling
a. Materials Required

Bottle, jar or light bulb

Al cohol or gas burner, or candle
Triangular file or glass cutter

Bl otting paper or wappi ng paper
String

Cont ai ner of cold water
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b. Procedure

for drillingin aglass

sheet (1/E2).
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Scratch
<— Paper
C. Not es
(i) Todrill a hole in a glass bottle or jar,

Wnd a strip of blotting paper,
paper towel, or wapping paper
about 5 cmwide around the
bottle at one side of the line
to be cut. Wap the paper at
least 0.5 cmthick and then tie
the paper with string or rubber
bands. Wth the file or glass
cutter, scratch a line com
pletely around the bottle at
the top edge of the paper. Put
the bottie into cold water
until the paper is soaked
(about five nminutes). Renove
the bottle fromthe water, and
rotate it in a horizontal posi-
tion, with the scratch on the
gl ass just above a small, fine
flame. Continue this for four
or five mnutes. If the
bottl e has not dropped apart,
put the bottle vertically into
the water. The bottle should
break into two parts along the
scratch. Ifit does not,

repeat the heating and cooling
until it does. It is crucia
that the flame be very small so
as to heat a mini mumof gl ass
on either side of the scratch

followthe procedure outlined
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G STCPPERS

Stoppers for use in scientific apparatus are comonly manufactured of either cork

or hard rubber.

Rubber St oppers

Rubber stoppers are nore durable for general use than cork stoppers. They are
avai l abl e i n standardized sizes, and are manufactured with no holes as well as with
one, two or three holes. Although they tend to react with organic solvents |ike
gasol i ne, they provide an excellent seal in nbst cases and can even be sterilized.
(BIOVII/A2). If a stopper with holes is specifiedinthe directions for a piece of
apparatus, use rubber stoppers with pre-drilled holes if at all possible. If it

becomes necessary to drill a hole or holes in a rubber stopper, consult the notes
foll owi ng the discussions of boring and drilling holes in cork stoppers(I/G1land
Q).

Cor k St oppers

Cork stoppers, while generally | ess expensive than those made of rubber, are not
as suitable for general use. They tend to |ose their shape after |Iong use, are not
available with holes pre-drilled, tend to absorb reagents, and cannot be adequately
sterilized. Should it be necessary to bore a hole or holes in a cork stopper for the
insertion of glass tubing, one of the follow ng nethods may be enpl oyed.
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d. Cork Boring

a. Materials Required

Cor k st opper

Set of hand cork borers
b. Procedure

TN
<—(leaning
Rod
; Cutting
@ Edge
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If a set of hand cork borers in
graduated sizes is available
froma scientific supply house
choose a cork borer of the sane
or slightly smaller diameter as
the glass tubing that is to go
t hrough the cork

The cork borer set generally is
supplied with arod to clean

pi eces of cork out of the
borer. Soften the cork by
wrapping it in a piece of

paper and rolling it gently on
the fl oor under your foot.

Wth one hand, hold the cork
firmy on the table or bench

wi de end up. Wth the other
hand, place the cutting edge of
the cork borer in the center of
the cork. Then with a gentle
twi sting nmotion on the cork
borer, bore into the cork unti
the tool is about hal fway

t hrough t he cork.

It is not necessary to push hard;
but twist gently with |ight
pressure. Renove the cork borer
fromthe cork and push out snal
pi eces of cork inside it with

t he cl eani ng rod.

Turn the cork over and repeat
this process until thereis a
hol e t hrough the cork
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C. Notes

(i) Iftwo holes are desired, the first nust be bored near one edge of the cork

in the manner described above.
" The second hole is then bored

in the sane way. A guide line,
drawn around the middl e of
the cork, is helpful in deter-
m ning the positions of the
two hol es.

(li) This method is suitable for boring holes in rubber stoppers. However, the
stopper as well as the end of the boring tool should be lubricated with glycerine.
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®&. Cork Drilling

a. Materials Required

Cor k st opper

Round file

C oth, or wooden handl e
Bur ner

Brick or asbestos pad

b. Procedure

C. Not es
Care nust be taken not to overheat

Shoul d this happen, blowthe flame out quickly.

Soften the cork as described in
/Gl above. Hold the cork,
wrapped in cloth or clanped in
pliers, securely against the
brick or asbestos pad with one
hand. Hold the file, wapped
incloth or in a woden handl e,
by its four-sided end in the
other hand. Heat the round end
of the file in the burner flane.
Renove the file fromthe flame
when it glows red hot, and push
it gently into the center of the
cork. Push it only about half-
way t hrough the cork, then

renove it.

Turn the cork over, reheat the
file, and make another hole to

neet the first one.

Allowthe file to cool, then
enlarge the hole to the desired
size by gentle filing.

the file, or it may set the cork on fire.

(ii) Two holes can al so be made through the cork with this method.

(iii) Very small holes can be made in corks in the same nanner by using heated

Wre.



[
1

G3.

-33-

(iv) If ahand drill or electric drill is available, holes can easily be bored
by using either a regular drill bit or the round file as the drill bit, The cork
nust be rigidly held in a vise. For an accurate hole, just as with the other
nmet hods of drilling, a hole should be drilled hal fway through the cork fromeach
side, to meet in the center of the cork.

(v) It is possible to drill holes in rubber stoppers with a hand drill or
electric drill, but the hot file method will not work in rubber stoppers.

I nserting dass Tubi ng Through a St opper

a. Materials Required

d ass tubing
Bur ner
One-hol e cork or rubber stopper

Coth
d ycerine
b. Procedure Fire polish the end of the tube

that is to gointo the stopper.

Allow it to cool. Hold the

tubing about 2 - 3 cmfromthe

fire-polished end in one hand.

Lubricate this end of the tube

withglycerine. Holdthe

st opper in the other hand.

Gently and carefully push the

tube into the stopper with a

Hol d Her e twisting notion. Do not use too
much force or the tube will snap.

When pushi ng a pi ece of bent
tubing i nto a stopper, always

hol d t he tube between the bend
and the stopper. Do not push on
the bend; it is weak and will
break easily.

C. Not es
(i) Thisis atechnique that, if inproperly done, can be quite dangerous.

When done correctly, however, it is quite safe.
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