Instruction Manual

including Spare Parts Catalogue

LKB 2178
KnifeMaker II

90 01 9620

Copyright © 1986, LKB Produkter AB, Bromma, Sweden

March




1. Important user INFOrMALION ...t eeeeeeeee e eeeeee oo 5
2. Introduction to KnifeMakerII......... W7
3. Installation of KmfeMaker 11
3.1 Unpacking . eerieersasssbe et st e bre e br e ne e nas .9
3.2 Installation reerensrrsrernrnnens .9
3.3 Preliminary checks... . . .9
4. The principles of knifemaking
4.1 The balanced break.......... rresserertenrenereaes .11
4.2 Scoring and breakmg prmmples ..................... 12
4.3 The real knife an% Ctbeeesnetatten s raeraansennsnrrerbans vrosreserernesees 12
4.4 The length of usable €dge .........ccccoovvevveerriereeeeeeeeeeeeeee oo rervasenes 13
5. Know your KnifeMaker I1...... vt 15
6. Routine knifemaking
6.1 Hmts on handling tEl:ams&; strips... rrereeereinninanes .19
6.2 The alignment of the glass in KnifeMaker IL............... veeerrernnseassssseinnensrasasssnosers 19
6.3 Making squares using the balanced break method S UOUUOVRTRTR S |
6.4 Making 45° knives from squares.. - creeneenennns 24
6.5 Making a rhombus from t%e st:rlp .25
6.6 Making large angle knives from a rhombus .................. .26
6.7 Making small angle knives from a rhombus . reeraebeeeseineinatabbebereese et aeer s nennnensann 27
6.8 Storing your knives... e tteraceneenasrerts et bebe bt et et raensaaetesnnas .28
7. Getting more from your KmfeMaker II
b INOAUCHION. ..o seeeecrieeeecrests et eeee st e s s e e e .29
2 Making a test score on a square Cetreseste et i rateaantebert s ses et ensonrsee e e ns 29.
.3 Adjusting the counterpiece WIAED oo oooemeoesmseeeeeeeeeees e 31
4  Hints for making large angle knives from a rhombus........cooooo.o......... vavreseerenenes 32
5 Hints for making small angle knives from a rhombus........o.o.............. veerenrennens 32

Knifemaking for cryou.ltramlcrotomy

35

.35

... 36

.....

anns

..............

.....

- .

------

e

.......

------

.......

7

7

7

1.

7.

8.

8.1 Introduction...
8.2 Hints for makmg cryokmves - eeevrenreneenenraes

8.3 Knife edge quality ... .

9. Looking after your KnifeMaker II

9.1 Introduction..

92 Keepmg your KT MAKer 11 CIBAN oorrvoorrooserseeeeee e

93 E the clamping mechanism ........ccuuecueceeeeevvoseeeeeereeeeeeeeesesoooo
9.4 Ad ustmg the locking p051t10n of the clampmg handie...............
9.5 Adjustmg the scoring pressure... Heerorarassres e esaspeananaaeans
9.6 Replacing the scoring wheel cartndge
9.7 Replacing the strip holding plate...................

98 Replacing the damping pad ... Cerrersresteraneentanset e e aaantenanea
99 Replacing the white teflon rings .....oceove vvvvoo
Appendix 1 — Technical Specifications .......ooovveeverooooooooooooo
Appendix 2 — Accessories and spare parts ...............

Spare Parts Catalogue




PLEASE READ THIS MANUAL CAREFULLY BEFORE ATTEMPTING
TO USE THE INSTRUMENT

This instruction manual describes the function and operation of the LKB 2178 KnifeMaker
IL. All users, even experienced users of the original LKB 7800 KnifeMaker, are "
recomrnended to read this manual,

If you have any comments on this manual, we will be pleased to receive them at:
le'B Produkter AB,

Microtomy Systems Division,

Box 305,

S-161 26 Bromma,

Sweden

Since product development and improvement are continuous, LKB Produkter AB reserves
the right to make changes in the specification without notice.

WARRANTY AND LIABILITY

LKB Produkter AB guarantee that the product delivered has been thoroughly tested to
ensure that it meets its published specification. The warranty included in the conditions of
deljveg is valid only if the product has been used according to the instructions supplied by
LKB Produkter A]Sy LKB Produkter AB can accept no liability for loss or damage,
however caused, arising from the faulty or incorrect use of its products.

SAFETY WARNING
For the safety of all laboratory staff, the user is advised to ke? the KnifeMaker I1 clean
and free of any small pieces of glass. Always dispose of discarded glass knives safely.




Using the LKB KnifeMaker II, strips of 25mm
wide, high quality glass of up to 10mm in
thickness are scored transversely then broken
into squares or rhombus-shapes. Each square
or rhombus is returned to the KnifeMaker I1
and scored diagonally, then fractured into two
knives each with a straight, sharp edge for use
in ultramicrotomy or histology.

The LKB KnifeMaker II utilises the well-
roven design principles of the original LKB
F(m'feM er. This popular instrument, which

made manual knife-making techniques
obsolete, standardised the production of glass
knives by defining the position of the score on
the glass and by applying the optimal pressure
at the correct locations to ensure a slow
controlled break. These principles have been
further refined to produce the balanced break
method of breaking the strips, to incorporate
new developments in scoring and to simplify
the entire operation of routine knife-making.

With the balanced break method, KnifeMaker
II routinely produces straight-sided squares of
unprecedented reproducibility. It also allows
greater flexibility in the choice of score before
the final fracture into two knives. A choice of
preset score lengths are provided on

KnifeMaker II; a short symmetrical score
producing a long free break, the traditional
asymmetrical medium-length of score, and a
long score giving a short, but well-controlled
free break. When gentle pressure is applied
directly under the score, the square fractures to
form two usable knives.

Although the position of each of these three
scores is fixed, the position of the glass square
can be adjusted to allow for the specific
requirements of the user. By controlling the
E?Sition of the glass square relative to the score,
ifemaking can be optimised for ultrathin,
semithin or frozen sectioning. For security in a
multi-user environment, these adjustments can

_ be locked to ensure the reproducible production

of high quality knives.

The traditional knife angle for ultramicrotomy
is 45°, however it is often recommended that a
larger angle should be used for specimens
which prove difficult to section. KnifeMaker II
retains the versatility of the original LKB
KnifeMaker in producing a range of knife
anFles. By setting the click-position glass
holder, a rhombus can be made from the strip
to provide knife angles larger than 45°.




3.1 Unpacking KnifeMaker IT

3.3 Preliminary checks

1. Ensure that the carton is the correct way
up, then unpack the contents. Handle the box
of glass strips with care.

2. Remove the ;ljlackin materials but do not
discard until each item has been checked
against the Packing List sug;;lied with the
instrument. Retain the packing if further
transport can be forseen. There are two knives
taped to the side of the instrument. Leave
these in piace; they are described later in 3.3,
Preliminary Checks. : .

3. Check each item for any sign of transit
damage, and immediately report any such
damage to your local LK% representative and
the transport company concerned.

4. Open the box of glass carefully. For the

protection of all users, it is stro
recommended that all sharp—edgeg metal

staples should be removed from the carton with
pliers.

3.2 Imstallation

1. Place the KnifeMaker II on a sturdy
bench or table where it will not be
affected by movement from other laboratory
equipment, such as a centrifuge. During knife-
} strou]\f vibrations transmitted to the
Knife er II from the surface of the bench
could result in imperfect knife edges.

2. KnifeMaker II is completely assembled on
delivery. Unpack the accessories, and retain
the spare parts and tool kit safely until they are
required.

1. KnifeMaker II is adjusted in the factory
before packing. The two knives taped to the
side of the instrument have been produced on
your KnifeMaker II, usi
symimetrical score to break the square into two
knives. These knives demonstrate that the
performance of the instrument was checked
and found satisfactory at the factory. However,
it should be noted that if severe handling has
occured during transit, it is possible that these
adjustments may have been disturbed. When
using KnifeMaker II for the first time, the
following procedure should be used.

2. Read through chapters 4 and 5 to learn
about knifemaking with KnifeMaker IT.

3. Follow the instructions for routine
knifemaking in chapter 6, sections 1, 2 and 3
and make some squares using the balanced
break method.

4. Continue to follow the instructions in

chapter 6, section 4, and make a 45° angled
e.

3. If the knife edges are not straight or are

unsatisfactory for any other reason, refer to

chapter 7, and after reading the introduction,

make a test score (chapter 7, section 2).

6. Once the test score is satisfactory, follow
the instructions in chapter 7, section 3 for
adjusting the width of the counterpiece.

7. If KnifeMaker I is to be used only for
knives for cryoultramicrotomy, refer to
chapter 8.

8. When all adjustments to KnifeMaker II are
complete, the settings can be protected by

replacing the thumb screws on the counterpiece
adjustment controls with the locking screws
and washers supplied. Use a screwdriver to

tighten the screws.

the long .
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The balanced break method is used only for
4.1 The Balanced Break making squares. Rhombus-shapes, which are

. d fi les other than 45°, tiall
In the balanced break method, a standard strip gﬁgket‘f 1;]?1{1&239?1(1 ?)1% a stlxl'ip of araessse( ui‘;l.jg)_ v

of glass, 400mm in length, is scored and broken This break is not balanced, so the freshly

into two equal halves, each 200mm in length. fractured surfaces show seme curvature and
With an e%ual mass of glass on each side of the the corners are irregular.
score, the break is balanced and the freshly

fractured surfaces are plane. By continuing to
divide each piece produced into two equal
halves, up to 16 squares can be made (Fig.1).
-All squares produced have straight sides and
precise right-angled corners.

Fig.1 The balanced break

Fig.2 The sequential break
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4.2 Scoring and breaking principles

Producing good glass knives routinely depends
on a supply of reproducible squares or rthombi,
an accurately positioned score and controlled
pressure precisely applied to make the break.
KnifeMaker II gives the user the choice of
three scores, each one factory-set for making
knives from squares and rhombi. Each score is
preset in a position equidistant from the two
support studs in the scoring head which rest on
the glass and hold it in a horizontal position
(Fig.3). To initiate the fracture and break the
square, gentle pressure is at%plied directly
under the score by raising the two breaking
pins (Fig.4).

support studs

b Y

 J Y

Fig.3 Seore equidistant from support studs

breaking pins #

- Fig.4 Breaking pressure applied under the score
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While the location of the score is preset, the
square or rhombus can be moved relative to the
score to allow for individual requirements from .
the knife. For routine knifemaking, the score is
directed slightly off the diagonal, so that the
fracture forming the knife edge occurs on one of
the sides of the square, a short distance from
the corner (Fig.5). This leaves a narrow
“counterpiece” opposite each knife. Ideally, the
two counterpieces formed from a square should
he equal in width, indicating that the fracture
is symmedtrical.

counterpiece

Fig.5 Formation of two knives

As a general rule, the knife edge is straighter
when the fracture occurs close to the corner,
and the counterpiece is small. Because squares
formed by the balanced break method have
straight sides, it is possible to keep the
counterpiece below 0.4mm as a routine. When
making a knife for cryoultramicrotomy, the
counterpiece can be reduced still further, or the
break can be made exactly into the 90° corner.

4.3 The real knife angle

For scoring the square, all three scores stop
some distance from the corner. When pressure
is applied under the score, the fracture is
initiated and is seen at first as a deepening of
the score. The fracture extends towards the
corners of the square, following the line of the
score, Where the score ends and the break is
“free” . the fracture deviates from the line of the
score to curve away from the corner, towards
one of the edges of the square. This results in
the real included angle of the knife being
somewhat greater than the angle of scoring




(Fig.6). The real angle of the knife increases as
the score is moved further from the diagonal, .
that is, when the counterpiece is larger. For
example, when preparing knives from a square,
the real angle of the knife formed when the
counterpiece is the recommended 0.4mm in
width, is 45°, plus 8 to 12°. Increasing the width
of the countegiece results in an even larger
real angle. Reducing the counterpiece below
0.4mm resuits in an angle closer to the scoring
angle of 45°. The same principles apply to a
large angle of knife prepared from a rhombus.

real knife angle

Fig.6 Real knife angle

4.4 Length of useful edge

When a knife edge is examined under
darkfield illumination using a
stereomicroscope, it can be seen that the
central part is most useful for ultrathin
sectioning (Fig.7}. The right side of the edge
has visible stress marks which reduce the
quality of the knife, and the left corner is also
unsuitable for sectioning because of the stress
line. The length of useful edge is found to be

- longer in a larger a.nile of knife made from a

rhombus, and in all knives produced with small
counterpieces. The useful length of edge is also
enhanced by using the damping pad to ahsorb
the shock of the fracture.

Fig.7 Useful length of cutting edge
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clamping handle,

clamping head,

scoring head -

score selector

scoring shaft

strip holding
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.retrieving fork breaking handle
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Fig.8 KnifeMaker IT

counterpiece adjustment controls
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All scoring and breaking mechanisms for
knifemaking are assembled on a heavy
vibration-absorbing base casting (Fig.8).

For producing squares or rhombi of different
angles, the glass strl;F hilgs securely held in the
8

strip holding plate. holder, which is
manufactureg from a plastic material to
prevent damage to the strip edge, has a locating
support to hold the strip in the correct position
(F1g.9). To allow different knife angles to be
made, the strip holder can be set at any one of
five preset click positions which present the
strip to the scorin_lg and breakjn% mechanism at

different angles. The position selected is locked
by tightening the locking nut.,
locating support
\ 55"as*

Sorta”
45"

L)

locking nut

Fig.9 Strip holding plate

To make squares with plane surfaces from
strips of glass, the balanced-break method is
used. To position each length of strip for
dividing into two equal halves, there are four
retractable arresting studs in the stainless steel
cover plate. The strip is inserted into the strip
holding plate with the end positioned against
the appropriate stud. The glass is then scored
and broken into two equal halves, each with a
straight freshly-cleaved surface. For sequential
breaking of rhombi from strips, the end of the
strip is positioned against the nearest
retractable arresting stud.

The scoring head is lowered down on to the
glass by turning the clamping handle. Other
than gravity, no force is applied during its
downward travel. When the handle is 1n the
rear position, the scoring head is raised
(¥ig.10). Moving the handle to the vertical
position, lowers the scoring head on to the
glass, which is levelled by contact with the two
sup;ﬁort studs under the scoring head. When
the handle is brought forward to the horizontal
position, the scoring head is pulled and locked
against the clamping head to firmly clamp the
gfass in position. Excessive pressure to clamp
the glass is unnecessary.

Fig.10 Scoring . ead movements

The mechanism for scoring the glass is held
within the scoring head. A tungsten carbide
wheel, mounted within a cartridge on the
scoring shaft, is located in a central position
between the two support studs (Fig.11). When
the scoring shaft is pulled out, the wheel makes
a score on the glass. The pressure of the wheel ;
op the glass can be adjusted to give an optimal !

15



depth of score. The scoring shaft runs on a cam
which controls the length of score. On
KnifeMaker II, there are four different cam
profiles. Each score len%h is indicated by a
symbol, and is selected by turning the cam
selector knob until the appropriate symbol is
uppermost. '

prepare knives of any angle from s?uares or

e —;:,' [
'-n-n-u'\-"
s T

Fig.11 Scoring head

”"T/
/’

This symbol indicates the score used when
preparing squares or rhombi from a strip of
$8.

rhombi, and is the preferred score for making
any angle of knife larger than 45°.
This symbol indicates the short length of score.

This score will be found most useful when
making a 45° knife for cryoultramicrotomy
from a square prepared by the balanced break
of the strip. The score can be centrally placed
on the square and directed along the line of the

iagonal. Knives can be formed very, close to
the corner, leaving an extremely narrow
counterpiece, or the break can be made exactly
into the corner.

This symboi indicates the long length of score.
This is the preferred score for the routine
preparation of a 45° knife from a square, for
ultramicrotomy and histology. It is also suitable
for making 45° knives for cryoultramicrotomy.
This score gives a very short free break to each
corner of the square, and enables corner-to-
corner breaking. It should also be used for
breaking angles smaller than 45°.

This symbol indicates the traditional
asymmetrical score. This medium length of
score can be used in routine knifemaking for
ultramicrotomy and histology. It can be used to

After scoring the glass, the break is initiated by
applying gentle pressiwu . directly under the
score (Fig.11). Two breaking pins are located
under the score in a central position. B

moving the breaking handle upwards, these
pins are raised slightly to a%ply pressure under
the score, just sufficient to break the glass. The
breaking handle should be turned slowly and
evenly until the glass fractures.




To make the final break into two knives, the
square or thombus is inserted between two
graduated guide forks which form part of the
counterpiece adjustment controls .12}. The
back control is spring-loaded and can be moved
towards the operator to hold the glass firmly, or
away to release the glass. The front control
cannot be moved in this way. The graduated
guide fork on the back control must be set to
the correct spring tension in order to hold ihe
glass firmly in position.

R

I

Fig.12 Spring-loaded guide fork

The front gaduated fork can be set b
loosening the locking screw (Fig.13). guﬂm g the
fork towards the operator, moves the square or
rhombus to increase the distance between the
end of the score and the corner of the glass,
thereby increasing the ] of free break.
Conversely, pushing the plate away from the
operator decreases the length of free break.

en the front graduated plate is adjusted, a
similar adjustment must be made on the back
plate to compensate.

The score is in a fixed position; however by
using the two counterpiece adjustment controls
(C. adjustments), the corners of the square or
rhombus can be moved sideways to achieve the
correct scoring and breaking positions. When
the thumb screw is loosened, the counterpiece
adjustment control can be turned to move the
glass corner laterally (Fig.14). An arrow on the
control indicates the direction of movement for

increasing or decreasing the counterpiece.
Using this control, the score can be directed at
the corner, or to the right or left of the corner.
For routine knifemaking, the score should be
positioned so that the break occurs only a short
distance from the corner, leaving a narrow
counterpiece on the opposing complimentary
piece. Once the countergiece has been adjusted
satisfactorily, the thumb screw can be replaced
with a locking screw to secure the adjustment.

|- locking screw

f

Fig.14 Adjustment of counterpiece widt™.
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Located on the scale plate of the front
counterpiece adjustment device is the rubber
dampinfg pad. Operated by a lever, this pad is
moved forward to contact and support the
corner of the glass after scoring but before
breaking. During the break, this pad absorbs
the shock and ensures an increased length of
useful cutting edge on the knife.

To achieve the maximum damping effect from
the pad, it is important to position it correctly
against the corner. The pad should be pressed
against the corner until a clear indentation in
the ﬁd is visible (Fig.15). The damping pad
can be used on all knife angles except where
the counterpiece is less than 0.3mm in width,
since in this situation, the pad will contact the
e oF the knife and will damfiage it.

Fig.15 Damping pad




6.1 Hints on handling glass strips

For the best results from your KnifeMaker II,
it is recommended that glass strips sugplied by
LKB Produkter AB are always used. Strips for
ultramicrotomy are produced from selected
%hass made by a special manufacturing process.

e thickness and quality of all glass used for
strips is precisely controlled. The production of
the strips follows strict tolerances ensured by
careful quality control. Knifemaking is only.
reI)roducible when using glass strips with
tolerances strictly controlied.

All strips supplied by LKB are 400mm long
and 25mn wide. They are available in
thicknesses of 6.4 and 8mm for
ultramicrotomy, and 8 and 10mm for histology.
Stri sel:ipplietf or ultrathin sectioning are
produced to a higher specification than those
for semithin sectioning, therefore histology
quality strips should not be used for
ultramicrotomy. However, the higher c}uality
strips for ultramicrotomy can be used for
histology. Part numbers for re-ordering glass
strips are given in Appendix 2.

LKB glass strips are individually wrapped in
tissue paper, and packed in a strong carton,
closed with metal staples. For the users safety,
these staples should be completely removed
glonll) the carton before taking the strips from

e box.

When handling the strips, avoid contacting the
edges if these will finally form the knife edge.
The strips and squares can be held by the wide
upper and lower surfaces (Fig.16). Never touch
the orners of a partly broken strip, square or
rhombus, since these will form the knife edge.

To protect the edges, each strip is wrapped
separately in tissue pa];{}er. Although the strips
are washed before packing, often an opaque
film is visible on the strips when they are
unpacked. This film, which is the result of
contact of the paper on the glass, should be
removed by careful washing befure the strips
are used for knifemaking.

Fig.16 Handling the glass

Most laboratories have their own techniques for
washing the glass, The method described here
is recommended for general use. Wash each
strip separately in cool tap water which has a
low concentration of mild laboratory detergent
added to it. Use a soft brush or cloth, and take
care not to touch the sharp edges of the strip.
Completely rinse off all the detergent, then
flush thoroughly with distilled water. Dry
gentlﬁ with a clean soft lint-free glass cloth,
which will not scratch the edges of the strip.

6.2 The alignment of the glass in
KnifeMaker 11

In the following operating instructions, the user
is recommended to always place the glass strip
and the square or rhombus into the

KnifeMaker I in the same specific orientation.

When makin % 45° ed knives from a square
produced by balanced breaking, you can choose
to use either the freshly fractured surface or
the original edge of the strip to form the knife.
Therefore, if you are using conventional
methods of knifemaking with the score directed

19



slightly to the right of the corner, the square
should be turned until the side chosen to form
the knife is to the right (Fig.17). Once you have
decided which side to use, it is advisable to
standardise and use the same orientation
always. Whether you choose the freshly
fractured surface or the original edge of the
strip, the unscored side should be upwards
since this forms the left (good) side of the knife
edge. When breaking the strip into squares,
always place the strip into the strip hoider
plate with the scored edge down (Fig.18).

fresh fracture N
. original edge of strip

Fig.1’7 Alignment of the square

For mi other than tlafg’ ?ﬂr‘ll::l)gmflgga ish

rep: y sequential breaki m the strip.
I§i11ce this method gives a freshly fractured
surface wl. ch is non-plane, it is essential that
the of the original strip is used to form the
knife (Fig.19). As with 45° knives, the left side
of the knife edge should be formed by the
unscored side of the strip. To allow for this
orientation when making angles larger than 45°,
the strip must be placed into the strip holding
plate with the scored edge upwards (¥ig.20).

20

original edge of strip

Fig.19 Alignment of the rhombus

Fig.20 Strip aligned for large angle-s




Conversely, for angles smailer than 45°, the

scored edge of the strip must be downwards 6.3 Making squares using the
H?]‘:!el?z p)laced into the strip holding plate balanced-break method
12.21).

This method of breaking 400mm strips of glass
produces squares with a freshly fractured
surface which is close to a true plane. It is
recommended that this method is always used
when making 45" angled knives of 6.4mm and
8mm width for ultramicrotormny and
cryoultramicrotomy, and when making 45°
knives up to 10mm in thickness for semi-thin
sectioning in histology.

1. The glass strips should be washed and
dried as described in 6.1.

2. If necessary, loosen the locking screw and
adjust the strip holding plate to make 45
angled knives. Check that the scoring shaft is -
pushed in, and the breaking handle is in the

B ardia: - anticlockwise stop position.
By standardising tho lgpment of heflass |3, Wit the seord edgeof th i
be &’e same reproducible high quality %nd an dowh'};"‘g"f‘tfs’ fit thetim? into the strip h?ll?derzgg)z
. A ; : : us 1t against the locating support (Fig.22).
ag]:;stiléxrents required to the KmfeMa_ker IT wi osition it so that the left end of the strip 1gs in
: ' contact with the first (far left) arresting stud.

Fig.21 Stxrip aligned for smail angles

)

Fig.22 Strip aligned for first fracture
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slightly to the right of the corner, the square
should be turned until the side chosen to form
the knife is to the right (Fig.17). Once you have
decided which side to use, it is advisable to
standardise and use the same orientation
always. Whether you choose the freshly
fractured surface or the original edge of the
strip, the unscored side should be upwards
since this forms the left (good) side of the knife

edge. When b ing the strip into squares,
always place the strip into the strip holder
plate with the scored edge down (Fig.18).

fresh fracture N
. original edge of strip

Fig.17 Alignment of the square

For knives other than 45°, a thombus is
grepared by sequential breaking from the strip.
ince this method gives a freshly fractured
surface wl. ch is non-plane, it is essential that
the edﬁ‘g of the original strip is used to form the
knife (Fig.19). As with 45° knives, the left side
of the knife edge should be formed by the
unscored side of the strip. To allow for this
orientation when making angles larger than 45°,
the strip must be placed into the strip holding
plate with the scored edge upwards (Fig.20).

20

original edge of strip

Fig.19 Alignment of the rhombus

Fig.20 Strip aligned for large angle;;




4. Use the ciamping handle to lower the
scoring head onto the stri]r)rand to clamp the
glass in position (Fig.23). To ensure that the
gtass strip is levelled by the scoring head and
therefore clamped correctly, do not touch the

7. Turn the breaking handle upwards in a
clockwise direction slowly and evenly (Fig.25}
until the glass breaks, then return the breaking
handle to the stop position.

Fig.23 Lowering the scoring head

¥ig.25 Using the breaking handle

5. Select the correct length of score for scoring
the strip (Fig. 24).

Fig.24 Score indicator

6. Pull out the scoring shaft to make a single
score on the glass strip. Do rot push in the
shaft again since this will make a second score,
and the resultant break will be uneven.

22

8. Place the right hand under the scoring shaft
to prevent the scoring head dropping on to the
Elﬂags and, with the left hand, use the clamping

dle to release and raise the scoring head.
Push in the scoring shaft ready for the next
score.

9. Remove one of the 200mm lengths of glass,
and position the other strip in the strip holder
so that the left end is in contact with the
second arresting stud (Fig.26).

NOTE: If the length of the original strip was
not 400mm, only the left half of the strip will be
exactly 200mm long, -

10, Lower the scoring head onto the glass and
lock in position, remembering not to touch the
glass strip. Score the strip as before, then
slowly break into two 100mm lengths. Raise the
scoring head and remove one of the 100mm
pieces,

11. Position the other 100mm strip in the strip

holdinhgé)late, with the left end in contact with

the third arresting stud. Clamp the strip in

ﬁosition, then score and break as hefore.
emove one of the 50mm strips.

12. Position the left end of the other 50mm
strip against the fourth arresting stud. With the
ight hand, hold the strip lightly against the
e of the strip holding »late. Lower the
scoring head onto the glass and lock. To ensure




Fig.26 Strip aligned for 2nd and 3rd fracture

" 55 o!350
' 50°%40°

450

that the strip is correctly levelled by the scoring
head, avoid any excessive downwards pressure
on the strip while clamping,

13. Place the retrieving fork under the end of
the stn'%, then score and break the strip as
before. Place the right hand under the scoring
shaft to prévent the scoring head dropping on
to the glass, then raise the clamp head. Push in
the scoring shaft.

14. Use the retrieving fork to remove the left

square (Fig.27). This break produces two

12{?111_11111 squares, ready for breaking into two 45°
ves.

15. Continue to make 25mm squares from the
remaining strips of glass, as necessary. Up to
16 squares can be made from a 400mm long
strip, however if the two squares formed from
the ends of the original 400mm strip have
uneven edges, they should be discarded.

16. Handle the squares with care. Do not
touch the corners or edges which will later form
the knives. Avoid all accidental impacts. To
avoid touching the edges of the square, the
knife retriever can be used to move the
squares.

Fig.27 Using the retrieving fork
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6.4 Making knives from squares

1. Push the back spring-loaded %ﬁss holder to
the disengaged posititl)-‘];l%Fig. 28). Check that
the damping pad is di .

Fig.28 Disengaging the guide fork

NOTE: When KnifeMaker I is used for the
first time, the back guide plate should be
adjusted so that the spring tension is sufficient
to hold the glass securely. To do this, fit a
square, then move the back guide plate into the
engaged position. Loosen the locking screw and
ush the graduated é)late to touch the glass.
ntly push the guide plate holder back into
the disengaged position, then slide the scale
f)late- 2mm towards the operator. Tighten the
ocking screw. This setting can remain for all

" knives of this angle, however if an adjustment

is made to the front graduated plate, the same
adjustment must be made to the back plate.

5. Check that the retrieving fork is in place
under the square.

6. Use the clamping handle to lower the
scoring head on to the square, and lock.

2, If you are using KnifeMaker II for the first
time, set the front graduated fork to 8 on the
scale if you have chosen to use the long score,
or to 10 for the traditional medium score.

3. Align a 25mm square so that the edge :
chosen to form theslgnjfe is to the right with the
scored edge downwards (Fig.29). Place it on top
of the breaking pins and insert it into the front
guide plate.

Fig.29 Alignment of the square

Fig.30 Long symmetricel score

- for routine knife

4. Use the left hand to hold the square in the
front guide plate. Use the right hand to move
the sprintgl;loaded back %l.ide plate gently
towarc{s e operator to hold the square
securely.
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7. Select the required length of score. You can
choose either the medium length traditional
score, the short score or the long score, however
ing, the long symmetrical
score is recommended {Fig.30).

8. Pull out the scoring shaft to score the glass.
Do not push the shaft back in since this will
make a second score and the Freak will be
uneven,

9. Turn the damping pad lever until the
corner of the square can be seen to make a
small indentation in the pad (Fig.31). Always
set the damping pad after scoring,

10. Move the breaking handle upwards very

slowly and evenly to break the square, then
return the breaking handle.




Fig.31 Using the damping pad

11. Turn the damping pad lever to completely
remove the pad from the corner of the g]gss.

12. Place the right hand under the scoring
shaft to prevent the scoring head from dropping
on to the knives, and with the left hand, use the
clamping handle to release and raise the

scoring head. Push in the scoring shaft.

13. With the left hand, raise the knife retriever
slightly to su%port the two knives, then with
the ri%t hand push the back glass holder to
disengage it. Carefully remove the two knives
on the knife retriever (Fig.32).

Fig.32 Using the retl'ieving fork

6.5 Making a rhombus from the strip

This method describes breaking strips into
rhombus shapes, which will be broken
subsequently into knives with an angle larger
than 45°. Knives of this larger angle are often
more durable for cutting semithin or ultrathin
sections. Also, a larger angle of knife has a
longer useful cuiting edge than a 45° angled
knife, Glass strips up to 10mm in thickness can
be broken in this way.

The method described is the sequential method
of breaking strips, that is after halving the
strip, rhombi of the re(glired angles are
fractured sequentiaily from one end of the
strip. Rhombi cannot be made by balanced
breaking.

1. Push the back glass holder to the
disengaged position. For breaking the strip for
the wadest angle of rhombus, it may also be
necessary to loosen the locking screw and push
back the graduated guide plate (Fig.33).

locking screw

Fig.33 Disengaging the guide fork

2. Loosen the kneb locking the strip holding

plate, and move the plate through the click-

stops until it is correctly positioned for the

i;lgglg of knife required. Tighten the locking
ob.

3. With the scored edge of the strip upwards
{Fig.34), fit the freshly washed strip into the
strip holding plate. T'¢ halfthe strip, position it
so that the left end is level with the first
arresting stud on the left side of the
mstrument.




Fig.34 Alignment of strip for large angle knives

4. Lower and clamp the scoring head.
Remember not to touch the strip during
clamping or the strip may not be correctly
levelled.

5. Select the score length for scoring the strip
(Fig.35).

Fig.35 Score indicator for scoring the strip

6. Pull out the scoring shaft to score the strip.
Remember not to push the shaft in again since

{.)hjs will result in a second score and an uneven
real.

7. Move the breaking handle upwards slowly
and evenly until the g?ass breaks. Return the
breaking handle when the glass is broken.

8. Place the right hand under the scoring shaft
to prevent the scoring head dropping on to the
ass, then unclamp and raise the scoring head.
ush in the scoring shaft ready for the next
score. Remove the left half of the strip.
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9, Position the right half in the strip holder
late with the left end of the strip touching the

?ou.rth (nearest) arresting stud (Fig.36}. Lower

and clamp the scoring head.

Fig.36 Strip positioned for sequential breaking

10. Place the retrieving fork under the end of
the strip. Check that the score length selected
is still correct for scoring the strip. Score the
strip and break with a slow and even

_ movement on the breaking handle. When the

glass is broken, return the breaking handle.

11. With the right hand supporting the scoring
shaft, unclamp and raise the scoring head.
Push in the scoring shaft. Use the retrieving
fork to remove the rhombus.

12. Continue to make as many rhombi as
required following steps 9, 10 and 11. Return
the strip holding plate to the position for
making squares.

6.6 Making large angle knives from a
rhombus

1. When handling a rhombus, hold by the
upper and lower surfaces, and avoid touching
the corners and edges which will form the final
knife edge. The retrieving fork can be used to
lift the rhombus.

2. Turn the rhombus upside down and rotate
it until the wider angle is at the front. The
freshly fractured edge should be on the left
(Fig.37), and the edge of the original strip on
the right, with the score downwards. Place the
rhombus in this orientation on top of the
breaking pins in the front guide fork.




NOTE: If KnifeMaker II has previously been
used for making 45° knives, the front graduated
guide fork may need to be adjusted when
changing to angles larger than 45°. Instructions
are given in chapter 7, section 4.

original edge of strip

Fig.37 Alignment of the rhombus

3. Use the left hand to position the rhombus
in the front guide fork. Use the right hand to
move the s%rin(f—loaded back guide fork
inwards to hold the thombus securely.
If an adjustment has'been made to the front
grad'uated fork, then a similar adjustment must
e made to the back graduated fork. Also, if the
back graduated fork has been moved when
breaking the strip, reset it to give the correct
tension.

4. Mcuke sure that the retrieving fork is
positioned under the rhombus.

5. Lower the scoring head on to the glass, and
clamp.

6. Turn the score selector to the scoring length
required. You can choose either the traditional
asymmetrical score or the short score, but for
routine knifemaking, it is preferable to use the
traditional, medium length of score (Fig.38). It
is not possible to use the long score on a
rhombus.

Fig.38 Score indicator for traditional score

7. Score the glass. Remember not to push the
shaft in again since this will result in a second
score and an uneven break.

8. Turn the damping pad lever until you can
see that the corner of the rhombus makes a
small indentation in the pad.

9. Turn the breaking handle clockwisé with
slow and even pressure until the glass breaks,
then return the breaking handle.

10. Turn the damping pad lever to move the
pad away from the corner of the rhombus.

11. Place the right hand under the scoring
shaft to prevent the scoring head dropping on
the knives, and use the left hand to unclamp
and raise the scoring head.

12. Gently raise the retrieving fork to support
the two knives, then push th]g%)ack guide plate
to release the knives. Carefully remove the two
knives using the retrieving fork.

6.7 Making small angle knives from a
rhombus

Knives with angles less than 45° can be made
from rhombi formed from strips of up to 10mm
in thickness. A knife with an angle such as 40°
has an extremely short length of useful edge
which is not durable. Also, smaller angles are
more difficult to make than larafr angles, and
careful adjustment of KnifeMaker I will be
necessary. For these reasons, a small angle is
not recommended for normal routine use.
However, it may be necessary to use a small
angle for cutting certain specimen types.
Alternatively, a cryoknife can also be used.
This is a sharp and reproducible knife, but it is
not durable for sectioning resin embedded
specimens. Instructions for making cryoknives
are given in chapter 8. .

1. Refer to steps 1 and 2 in section 6.5, the
instructions for breaking rhombi from a glass
strip.

2. Loosen the knob locking the glass strip
holder plate, and move the plate through the
click-stops until it is correctly positioned for the
angle of knife required (Fig. 39). Tighten the
locking knob. :

3. With the scored edge of the glass
downwards (Fig.40), fit the freshly washed strip
into the strip holding ;i)late. To half the strip,
position it so that the left end is level with the
far left arresting stud.
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Fig.39 Posttioning strip holding plate

Fig.41 Alignment of rhombus

Fig.40 Alignment of strip for small angles

4. Continue to follow Steps 4 — 12 in section
6.5, for making rhombi.

5. To make the knife, turn the rhombus
anticlockwise s¢ that the narrow angle of the
rhombus is at the front. The freshly-fractured
edge should be at the left, and the edge of the
original strip to the right, with the score
downwards (Fig.41). Place the rhombus on top
of the breaking pins in the front guide plate.
NOTE: If the KnifeMaker has previously been
used for making other angles of knife, the front
ﬁjde plate may need to be adjusted.
structions are gi7en in Chapter 7.5.

6. Use the left hand to position the rhombus
in the front %ﬁde plate and use the right hand
to move the

the rhombus securely.

NOTE: If an adjustment has been made to the
front guide plate, then a similar adjustment

must be made to the back guide plate.

7. Refer to section 6.6 and follow the
instr ctions given in steps 4 and 5, for making
knives from a rhombus.
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ack glass holder inwards to hold . |

8. Select the scoring length required (Fig.42).
It is preferable to use the long symmetrical
score, but it is also possible to use the short
score or the medium traditional score.

Fig.42 Score indicator

9. Refer to section 6.6 and follow the
instructions from step 7 to step 12.

6.8 Storing your knives

It is recommended that knives should be stored
safely in a knife box with a lid until they are
required. There, the edges will be protected
from damage and dust particles, which destroy
the edge. The sharp edge will be destroyed if it
contacts any object. Special care should be
taken when fitting troughs to the knife.

Since the sharpness of the edge gradually
deteriorates, it is generally recommended that
knives should be used for sectioning within the
same day of their preparation. Storage for
longer is not recommended since fresh new
knives are quick and easy to prepare. Knives
left over from the previous day can be used for
trimming.




7.1 Introduction

7.2 Making a test score on a square

For ultramicrotomy and microtomy, producing
a good glass knife from a square or rhombus
requires an accurately positioned score and
slow controlled pressure preeisely applied to
make the break. With KnifeMaker II, each
score is a preset length and is In a central
position between the two scoring head support
studs, ensuring an equal mass of glass on each
side of the score. Minimal pressure is evenly
applied directly under the centre of the score to
break the glass into two knives (Fig.43). In
KnifeMaker II, these conditions are preset to
ensure standardisation and reproducibility in
knifemaking, however some flexibility exists in
the adjustment of the position of the glass in
relation to the score. ’I}f)x?a following instructions
describe the adjustment of the KnifeMaker 11
to produce good knives for routine sectioning.
Chapter 8 describes the adjustments required
for making good knives for cryosectioning.

Fig.43 Breaking pressure

1. Turn the score selector to the score used
routinely in the laboratory. You can choose
either the medium, asymmetrical score, or the
short or the long symmetrical score.

NOTE: The break is initiated by applying
pressure under the score, and it extends in both
directions across the square following the line of
the score. From the end of the score, the break
is “free”. The short s etrical score length
gives a long free break, and the long
symmetrical score gives a shert free break.
Although some knives resulting from a long free
break will be better knives, the procedure is
less rei)roducible because the break is less well
controlled. Therefore, for routine knifemaking
from squares, the user is recommended to use
the long score length (Fig.44).

Fig.44 Score indicator

2. If either the long or short scores are to be
used, set the front graduated fork at 8. If the
traditional medium length of score is to be
used, set the front graduated fork at 10. These
are approximate settings, and may require
further adjustment.
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3. Fit a glass square made by the balanced-
break method into the front guide fork. Ensure
that the square is aligned in the standard
orientation used in the laboratory, that is, with
the edge chosen to form the knife on the right
side and with the score marks downwards
(Fig.45). Engage the back guide fork.

Fig.45 Alignment of square

4. To set the tension on the back guide fork,
loosen the locking screw, then push the
gaduated plate inwards to touch the square.
ush the back guide fork away from the square
into the disengaged position, then move the
aduated E}ate towards the square by 2mm.
ecure in this position with the locking screw.

5. Engage the back guide fork and fit the
retrieving fork under the square.

6. Lower and clamp the scoring head.

7. Score the glass but do not break it. Raise the
scoring head and disengage the back guide fork.
Use the retrieving fork to remove the square.

8. Examine the depth of the score
immediately. The score should be light and of
an even depth over its entire length (Fig.46). If
the score is incomplete or too faint, increase the

scoring pressure. If the score is too deep and
glass splinters can be seen beside the score,
reduce the scoring pressure. Refer to Section
9.5 for instructions. g -
NOTE: The score deepens gradually and if
examined more than about five minutes after
scoring it may aﬁ)pear too deeg. Therefore, it is
recommended that the score depth should be
examined immediately after scoring.

9. Examine the position of the score on the
ass.

f either the short or the long symmetrical
scores have been used, they should run
centrally over the square and be equidistant
from each corner (Fig.47). Measure the
distance from the end of the score to the corner
(the free break) at both ends of the square. If
the two measurements are not the same, adjust
the front graduated fork accordingly.

Fig.4'7 Position of the long score

If the traditional medium score has been used,
the score can never be symmetrical. However,
the distance between the end of the score and
the front corner of the square should be 1mm
or less. If it is not less than 1mm, adjust the
front graduated fork (Fig.48).

10. Make an equal adjustment in the same
direction to the back graduated plate.

Fig.46 Correct depth of score .
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<1 mm

Fig.48 Position of the traditional score

11. Insert another square into the KnifeMaker
and make another score. Examine this score
and if satisfactorily, proceed to make the
further adjustments.

7.3 Adjusting the counterpiece width

1. Insert another square, lower the scoring
head, then score it with the same score length.
This time gently raise the breaking handle until
the glass fractures.

NOTE: It is recommended that these
adjustments are made without using the
damping pad since the shape of the knife may
be inconsistent if the pad is positioned
incorrectly. When correctly applied, the
damping pad extends the useful length of knife
edge, but makes no improvement to the shape
of the knife. :

2. Raise the scoring head. Disengage the back
guide fork and remove the two knives carefully
on the retrieving fork.

3. Without disturbing their relative positions,
examine the near corner. For routine sectioning
in ultramicrotomy and histology, the knife
should be formedy to the right of the corner.
Examine the width of the counterpiece formed
opposite this knife. For a square broken by the
balanced break method, this should be 0.4mm
or preferably less (Fig.49).

— i leg— counterpiece 0.4 mm
Fig.49 Width of the counterpiece

4., The width of the counterpiece is adjusted
by moving the corner of the square laterally,
using the counterpiece adjustment controls. An
arrow indicates the direction of movement.
First loosen the thumb screw on the
counterpiece adjustment control, then turn the
control using a little downwards pressure. To
increase the width of the counterpiece, the
corner of the square should be moved to the left
by turning the counterpiece adjustment control
anticlockwise. To reduce the width of the
counterpiece, the corner of the square should
be moved to the right by turning the
counterpiece adjustment control clockwise
(Fig.50). Make an adjustment of 2 divisions in
the direction required, then relock the screw.

Fig.50 Counterpiece width adjustment

5. Insert another square and score and break
as before. Examine the width of the
counterpiece as before and make any further
adjustment necessary.

6. When the width of the front counterpiece is
satisfactory, examine the back counterpiece.
This should be the same width a. the front
counterpiece, showing that the fracture is
running s etrically across the glass. Loosen
the thumb screw, and adjust the back
counterpiece adjustment control in the
direction required as indicated by the arrow.

7. Score and break a further square to ensure
that both counterpieces are equal in width.
Check also that the knife edge is straight.
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8. Once the counterpiece adjustment is
complete, it is recommended that the locking
screws supplied with the KnifeMaker II are
used to secure the adjustment (Fig.51).

Fig.51 C, adjustment security lock

7.4 Hints for making large angle
knives from a rhombus

When making knives of angles larger than 45°,
always ensure that the alignment of the glass
strip and the rhombus in the KnifeMaker is
correct, as described in chapter 6, section 2.
The knife should always be formed on the
original edge of the strip (Fig.52).

Fig.52 Alignment of the rhombus

Adjusting KnifeMaker I1 for larger angles of
knife follows the same principles as for 45°
knives. However, if KnifeMaker II is already
set fur making 45° knives, some further
adjustments will be necessary.
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To allow for the wider angle of the rhombus,
the position of the front and back guide pla
must be changed. Adjust the front graduated 2
plate first by moving it towards the operator, &
say from 10mm to 11mm on the scale. Adjuste
the back guide plate by the same amount in tg
same direction.

Make a test score using the assymetrical
traditional score (Fig.53) and check that the
score is correctly positioned and ends about
1mm from the corner (see 7.2).

Fig.53 Score indicator

Break a rhombus into two knives and examine

. the counterpiece width. Since the rhombus

cannot be made hy balanced breaking, the
freshly fractured edge will show some signs of
stress and the corners may not be compf;;ely
regular, If this is the case, the knife edge may
be straighter when the counterpiece is slightly
larger than the 0.4mm recommended for a
square. Instructions for adjusting the
counterpiece are given in 7.3.

7.5 Hints for making small angle
knives from a rhombus

When making knives of angles smaller than
45°, always ensure that the alignment of the
glass strip and the rhombus in the KnifeMaker
18 correct, as described in 6.2, Routine
Knifemaking. The knife should always be
formed on the original edge of the strip
(Fig.54). .




Fig.54 Alignment of the rhombus

Adjusting KnifeMaker IT for smaller angles of
knife follows the same principles as for 45°
knives. However, if KnifeMaker 11 is already
set for making 45° knives, some further
adjustments will be necessary.

To allow for the narrower angle of the rhombus,
the position of the front and back guide plates
must be changed. Adjust the front graduated
glate first by moving it away from the operator

y about 1mm on the scale. Adjust the back
guide plate by the same amount in the same
direction.

Fig.55 Score indicator

Mabke a test score using the symmetrical long
score (Fig.bb), and check that the score is
correctly positioned and is equidistant from
each corner (see 7.2.9).

Break a rhombus into two knives and examine
the counterpiece width. Since the rhombus
cannot be made by balanced breaking, the
freshly fractured edge will show some signs of
stress and the corners may not be completely
regular. If this is the case, the knife edge ma
be straighter when the counterpiece is slightly
larger than the 0.4mm recommended for a
square. Instructions for adjusting the
counterpiece are given in 7.3, but the operator
should be aware that producing a good knife
from the narrow corners of a rhombus is time-
consuming and requires some patience.
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8.1 Introduction

The routine production of ultrathin frozen
sections is dependant on many criteria, one of
the most important being the quality of the
knife edge. As in the sectioning of resin-
embedded specimens, the sections produced
will always be poor if the knife is of inferior
quality. KnifeMaker 1I, with the balanced
break principle, makes the production of high
quality knives for eryoultramicrotomy a
standard procedure.

Most researchers agree that the 45° angle is the
most suitable knife for cryoultramicrotomy,
since it has been found to hav. the necessary
strength and sharpness. Additionally, by using
the balanced break method, a knife with a real
angle extremely close to the scoring angle can
be produced routinely. By keeping the
counterpiece smaller than 0.1mm, a real angle
of about 47° will result from a scuring angle of
45°,

8.2 Hints for making cryoknives

Since freshly fractured surfaces produced by
the balanceg break method are plane, these
should always be used to form the knife edge.
Therefore the square should be inserted into
the KnifeMaker II with the fresh fracture to
the right of the near corner (Fig.56).

Fig.56 Alignment of the square

For making knives for cryoultramicrotomy, the
operator has the choice of two score lengths.
The short score has a long free break, and can
give knives of the highest quality. However,
since the free break 1s so long, reproducibility is
rather low. The long score has a short free
break, and gives knives of thOd quality.

Additionally, because the
the reproducibility is high.

The position of both scores on the square is
Important. To ensure that the break will run
symmetrically over the square, the score should
be equidistant from the two corners, that is the
length of free break should be the same at each
end of the square. Careful adjustment of the
front guide fork will achieve this. The back
guide fork should then be adjusted by the same
amount in the same direction, or reset to give
the correct tension to hold the glass in position.
_Fu}{l énstructions for this adjustment are given
in7.2.

To achieve a real knife angle close to the
scoring angle, the counterpiece of the
complimentary half of the square should be
extremely narrow, less than 0.1mm, if possible.
This requires very accurate and fine
adjustment of the C, adjustment controls so it
may be necessary to spend some time setting
the controls. It is advisable to use the locking
screws to secure the C, controls and note the
values once the adjustment is satisfactory.
When the adjustment is complete, high quality
knives can be broken routinely from the
squares.

It is important to note that, as the width of the
counterpiece is extremely small, the damping
device should not be used since it may come
into direct contact with the knife edge and
destroy it.

ree break is short,
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8.3 Knife edge quality

All knives should be checked under a
stereomicroscope using darkfield and
brightfield illumination to assess edge quality
and useful length. It should be noteg that, as
the aim is to direct the break almost into the
corner, some knives may be produced on the
“wrong” side, that is, to the left of the corner.
These knives are usable, providing the operator
uses the right side of the edge instead of the left
side normally used (Fig.57).

Fig.57 A knife formed to the left of the corner
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After selecting knives of suitable quality, they
can be coated with a thin layer of tungsten*.
This coating has the effect of reducing the
friction of the cutting process and lengthens
life of the knife edge. However, tungsten
coating of poor quality knives does not give
improvement of performance.

Knives treated with tungsten coating can be
used for several days providing mechanical
damage to the edge is avoided. It has been
found that a simple rinse in running water
followed by distilied water and drying with a jef
of compressed gas, such as Freon, cleans the
knife to allow it to be used for further
sectioning.

It should be noted that cryoknives are not
recommended for the sectioning of resin-
embedded specimens since they do not have
the same edge strength at room temperature as
they have at low temperature. For resin-
embedded specimens, knives broken with
larger complimentary counterpieces, and thus
stronger edges, are recommended, as plastics
tend to be harder than well-frozen samples.

* Roberts 1., J. Microscopy, 103, 113, 1975
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9.1 Introduction

, Replacement parts, such as scoring cartridges,
and damping pads, will be required to keep the
KnifeMaker II in good working order. Part
numbers for re-ordering these spare parts from
LKB are listed in Appendix 2. It is
recommended that the user maintains a small
stock of these spare parts ready for use when
required.

9.2 Keeping your KnifeMaker II clean

the scoring head raised (Fig.58). Gently pull
the scoring head up and remove it from the
clamping head. Clean the sliding surfaces of the
scoring head and the clamping head with a
clean cloth dampened with acetone, then
replace the scoring head. It is importan* that
these surfaces are kept clean and free of oil or
grease. Do not attempt to lubricate the slidi
surfaces or any part of the clamping head wit
oil or grease since this will retain dust particles
and may cause inadequate clamping of the
glass during breaking.

It is advisable to keep the KnifeMaker II clean
and free of any small pieces of glass which
could cause misalignment of the strip or
square. Loosen the wing nut and remove the
strip holder plate. Clean under this plate
regularly since any glass particles present will
scratch and damage the stainless steel cover
Elate. Use a small brush to clean around the
reaking area. All glass particles should be
brushed off the instrument, collected and
disposed of safely. Although the breaki
mechanism is protected from dust and dirt by
the stainless steel cover, avoid brushing glass
articles into the cavity surrounding the
reaking pins.

The stainless steel cover plate and the painted
areas of the instrument can be cleaned with a
soft antistatic cloth.

/;LF
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Fig.58 Removing the scoring head

9.3 Maintaining the clamping
mechanism

As the clamping haudle is operated, the scoring
head lowers on to the glass under its own
weight. Other than gravity, no force is applied
to the scoring head, therefore the slidjngr
surfaces must be kept extremely clean. The
internal surfaces must be kept clean to allow
the clamping mechanism to function correctly.

It is reasonable to expect that all these surfaces
will gradually become dirty and will require
cleanir ,. To remove the scoring head, position
the clamping handle in the rear position, with

9.4 Adjusting the locking positioﬁ of
the clamping handle

Bringing the clamping handle from the rear
position to vertical, lowers the scoring head on
to the glass. When the handle is moved further
from vertical to horizontal where the movement
tightens, the scoring head is pulled inwards to
lock into the clamping head. No further
downward movement occurs, 1t is therefore
unnecessary to apply excess pressure on the
clamping handle when it is firmly in the
horizontal locked position. In general, if the
clamping handle is difficult to unlock, then
excessive pressure has been ;ﬂpﬁed to it.
Excessive pressure applied will only cause
unnecessary wear on the clamping mechanism.
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The normal position of the clamping hahdle
when locked is horizontal, that is 70 + 10mm
from the stainless steel cover plate. With
continuous use, the 10ckin%position of the
handle will become lower. Eventually, clamping
will be impossible because the handle will touch
the stainless steel cover plate. When the
clamping handle locks some distance below
horizontal, adjustment of the locking position is
necessary.

With the scoring head in position on the
clamping head, loosen the dro};; screw under the
front surface of the clamping head (Fig.59).
Position the clamping handle in the correct
horizontal locked position. Fit any Allen key

intn one of the holes in the ad‘]lglsting sleeve,
and turn the adjusting sleeve by a small

adjustment sleeve

.

distance towards the front of the instrument to
tighten it. Hold the adjusting sleeve in this
position with the Allen key, then loosen the
clamping handle. Relock the handle and check
that the locking position is correct. If
necessary, make a further small adjustment to
the adjustment sleeve, then check the locking
position of the handle again. Several small
adjustments on the sleeve may be necessary to
obtain the correct locking position for the
clamping handie. Finally, when the correct
position is found, lock the drop screw.

If it is found that this adjustment has to be
performed many times during one year, it is
advisable that you should check the pressure
being applied to the handle by all users in the
laboratory.

o

drop screw

Fig.59 Adjustment of the clamping handle
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9.5 Adjusting the scoring pressure

To check the scoring pressure, insert a square
and use the traditional medium score to score
the glass. Remove the square without breaking
it, and examine it immediately. The score
should be clearly visible across the square. It
should be light, but of an even depth (Fig.60).

Fig.60 Correct depth of score

If the score is too deep or too light, move the
clamping handle to the back position, and
remov:anﬁxe scoring head. Turn the head upside
down and insert the Allen key supplied into the
pressure adjusting screw (Fig.61). If the score
1s too deep, turn the screw anticlockwise about
half a tumn. If the score is too faint, turn the
screw clockwise about half a turn. Replace the
head and make another test score. Adjust
further if necessary.

Fig.61 Adjusting the scoring pressure

9.6 Replacing the scoring wheel
cartridge

The scoring wheel cartridge in KnifeMaker I1
contains the scoring wheel and wheel shaftin
one unit. When the score becomes uneven or
faint and cannot be corrected by adjusting the
scoring pressure, the cartridge should be
replaced.

Move the clamping handle to the back position,
and remove the scoring head. Turn it upside
down and pull out the scoring shaft slightly
until the locking screw is accessible (Fig.62). If
necessary, the pressure mechanism can be
lifted slightly to access the screw. Unscrew the
drop screw, and lift out the old scoring wheel

- cartridge. Insert a new cartridge with the round

side facing the drop screw, then carefully
tighten the drop screw.

Fig.62 Replacing the scoring wheel cartridge

With a new scoring wheel, it will be necessary
to reduce the scoring “ressure with the
adjustment screw. Replace the scoring head
and make a test score. Adjust the scoring
pressure further, if necessary. A scoring wheel
should last for approximately one year,
however in laboratories with a heavy demand
on the KnifeMaker II, it may be necessary to
change the wheel more often.

Y



9.7 Replacing the strip holding plate

The strip holding plate is manufactured from a
selected plastic material which will not cause
any damage to the glass strip. Since the plastic
is softer than glass, it will gradually become
worn. Whenever the strip holding plate shows
signs of wear, or if the glass strip is not being
held in the correct position, the strip holding
plate should be replaced. Two spares are
provided with the instrument, and the part
number for re-ordering is listed in Appendix 2.

Loosen and remove the locking nut and washer,
then remove the glass strip holding plate
(Fig.63). Fit the new one in the same way.

55735
R
e
"_'_“"'—\H_ 4\59
R locking nut

Fig.63 Replacing the strip holding plate

9.8 Replacing the damping pad

After some time, the damping pad will become
worn and damaged, and should be replaced.
This pad is in frequent contact with the corner
of the glass square therefore smail pieces of
glass can become embedded in it, or it may
simply become worn and less effective.

If the damping pad no longer improves the
knife edges, or if it appears to be damaged, it
should be rotated to present a new side to the
glass corner. Record the setting on the front
graduated plate, then loosen the locking screw
and remove the damping device. Push the
damping pad slightly out of the holder with the
thumb nail and rotate it about a quarter turn.
Push it back into position so that it is level with
the top of the semi-circular damping pad holder
(Fig.64). Replace the damping device and reset
the graduated plate to the original reading.

A0

Fig.64 Height of the damping pad

Alternatively, if the entire surface of the

damping pad has already been used, push out
the old pad and fit a new one. Ensure that it is
level with the top of the semi-circular damping

pad holder.

9.9 Replacing the white teflon rings

The ends of the damping device are fitted with
circular white teflon rings which protect the
corner of the glass (Fig.65). These teflon rings
may become rough and uneven after some
years of constant use, and will no longer hold
the glass square or thombus in the correct
position. It is advisable to check these feet
routinely, and rotate them when they show
signs of wear. Eventually, when they are
completely worn out, they should be replaced.

Fig.65 White tefl-n rings




TECHNICAL SPECIFICATIONS

Methods of operation: ...........o.ovceucenen..o.8€lectable: traditional (sequential) or balanced break

Types of knives: ....ccceecccoevevcereesceirecnenen....glass knives for ultramicrotomy, histology and

cryoultramicrotomy
Lvesresessesinnnnannesennen seneenenene CBN produce two knives from each 25 x 25mm

square

Scoring Angles of knives: ........ peerreeeeneeeas 35°, 37.5°, 40°, 42.5°, 45°,
47.5°, 50°, 52.5°, 55°

Sizes of strips accepted: .............cuevene......thickness: up to 10mm
length: up to 400mm

Scoring wheel: ..........cccooooceccceiecnreeoneno tungsten carbide, mounted in a holding cartridge

Scoring lengths:........cccocemmrevremeeecececeereenenns four separate lengths in preset positions, one for

scoring the strip, and a choice of three for scoring
the square or rhombus.

Dimensions:.........ccceeueneee L x W x H: 480 x 300 x 340mm
Net weight: ................... .16kg
Packed weight:................. 24kg
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ACCESSORIES AND SPARE PARTS

LKB 7890-04 = Glass strips for ultramicrotomy, 400 x 25 x 6.4mm (ptk/30)
LKB 7890-08  Glass strips for ultramicrotomy, 400 x 25 x 8mm (pkt/24)
LKB 2078-258 Glass strips for histology, 400 x 25 x Smm

LKB 2128-560 Knife storage box (pkt/1)

9002 1733 Scoring wheel assembly complete (pkt/1)
94 91 1783 Damping pad (pkt/5)

90 01 9266 Glass strip holder (pkt/1)

94 91 1839 White teflon ring (pkt/1)
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. Spare Parts Catalogue






GENERAL INFORMATION

This Spare Parts Catalogue describes your new LKB instrument by means of drawings and parts
lists. It enables you to find the order number for spare parts that you may require.

Your local LKB representaive is often able to supply you immediately with most spare parts.
However, certain parts may have to be ordered from LKB in Bromma, Sweden, and we will endea-
vour to supply these as quickly as possible.

LKB guarantees the correct function of your new instrument, the terms of this guarantee being
given-in your purchase agreement. The guarantee is valid normally only if service is provided by
LKB or its representatives and if LKB parts are used. Please contact your representative if your
instrument fails to perform satisfactorily.

LKB carries out continual product development and reserves therefore the right to change specifica-
tions without notice.

HOW TO USE THIS CATALOGUE

1. Turn to the drawing where the required part is illust-ated, and locate the part. Usually all the
normal spare parts have an identifying number.

2. In the adjacent parts list, note the part number corresponding to the required item. Check that
the name is correct, and that any serial number range given in “FROM S/N” is valid for your
instrument. Additional identifying information is occasionally given under “NOTES”.

3. Order the spare part from your LKB representative using the part number obtained from the
parts list.

We are happy to receive your suggestions if you feel that anything is unclear or incorrect in this
catalogue. Please feel free to contact us at the following address:

LKB PRODUKTER AB
INTERNATIONAL SERVICE DEPT.
BOX 305

S-161 26 BROMMA

SWEDEN

Originator: _ Approved:

Biow Ciliman, Chuadea T~
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FIG6 1

SPARE PARTS CATALOGUE

ITEM PARTNO DESCRIPTION NOTES FROM S/N
t 9% 15 02715 PIN (PKT/5)
? %0 91 9263 ABXISTING SLEEVE
3 % 17 514 - SCRER 8C65 X210 (PXT/10)
4 9% 25 8035 WASHER BRY 6,4X12(PXT/10)
5 % 81 9264 SPRIN

6 % 17 167 SCRER PG5S 5X16 MM (PKT/5)






ITEM PARTNO

Pl e el bl —

AR A SR ed O

——

12
13
14
15

13
1
1

SPARE PARTS CATALOGUE

9 6 9232

% 02 17183
B unan
% 02 1526
o 91 4775
% 01 9248

94 91 0463
9525 1055
9% 01 9264
% 25 8138
9 91 9693

95 25 0313
94 91 8518
95 25 1685
% 91 0523
%5 15 020

94 91 %835
84 91 93
94 91 AN

DESCRIPTION NOTES

CLANPING HEAD (OMPLETE

SCORING WAEEL CONPL.
SCREN P6SS 3%6 (PKT/10)
PRESSURE DISC

SIRIK (PK1/5)

SPRIN

SHPPORT 5TUY
PIN BEY/S

PIN HOLBER

BALL 4R {PKT/10)
SPRING (PXT/5)

PIN CP 3X18R (PKT/10)
RUMNER

PiN (PLT/5)

stip

RETAIMER SCA6 (MXTNO)

RASHER T/4, 58
RASHER 7/0.2M
NASHER 170, 1M

FI1G

FROM

5/N

yo——
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FIG 3

SPARE PARTS CATALOGUE

ITEM PARTNO DESCRIPTION NOTES FROM S/N
! 90 01 926 SLASS HOLDER REAR
? 94 91 4613 LOCKING SCREN
] 9 01 9266 GUIDE PLATE
4 99 01 9267 Suiee
§ 9% 01 9269 KNoE
6 % 01 9236 DANGIG DEVILE
1 9 91 1183 BARPING PAD (PKT/5)
§ % 3% 0001 RUBSER FIRT
9 95 17 0173 C-2 LOCKING DEVICE SCRER (PXI/S)
0 95 5 10 (-2 LOCKING DEYICE MASKER (PXT/5)
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FIG 4

SPARE PARTS CATALOGUE

ITEM PARTNO DESCRIPTION NOTES FROM S/N

1 90 01 9243 MEESTIN ST

1 9 00 BREAKING PN
] W 0am BREAKING AR

4 % 250U RETAINER SEAIZ (PYT/10)
5 %5 35 o038 BALL BEARIG

6 95 11 01283 SCREN S655 4X5 (P(T/10)
i % 17 SCREN 16X25 (PKT/16)

L] 9 51 9216 SEGHENT

9 % 15 an BALL B6 {PXT/S)

"

54 92 5154 SPRIM (PXT/5)
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ADJUSTMENT AND MAINTENANCE NOTES

The purpose of this section is to describe disassembly and assembly of
+he most critical parts of the KnifeMaker and explain technical
adjustments. There is little that can go wrong if the instrument is
not severely wrenched or dropped. Make sure that the following normal

servicing is carried out regularly:

A. Keep all surfaces clear of glass chips, otherwise a chip on a
critical part of the instrument may cause misaligmment of the

glass squares.

1f chips or dust fall inside the instrument, through openings in the

cover plate, this will not affect the operation of the instrument.

B. Clean all sliding surfaces with a cloth and then coat them,
LIGHTLY, with molycote. Make sure that the sliding movement of
the Clamping Head of the Bracket receives a light coating of

grease.




1)

The cutter wheel should be replaced occasionally. If you find that
scoring becames coarse or difficult, even after adjusting the pressure
on the wheel, it probably means that the wheel should be replaced. A
set of spare wheels is included with the basic instrument. Additional

wheels can be ordered (Spare Part nuarber, 95 51 1019).

REPLACEMENT OF CUTTER WHEEL HOLDER

See fig. 1.

Remove the clamping head as follows:

Turn the locking lever to unlocked position.

Lift the clanping head.

Hold the clamping head upside down, and lif the pressure mechanism a
little by hangd.

Unscrew the drop screw and pull out the cutter wheel holder.

Insert a new holder with the round side facing the drop screw. Tighten
the drop screw gently. |

Replace the clamping head and make a test scoring.

Fig.1

Pressure adj. screw

Cutter wheel holder

Drop screw:

Pressure meghanism
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ADJUSTMENT OF SCORING PRESSURE

1f the score in the glass is either too deep or too faint, the

pressure on the cutter wheel must be adjusted as follows:

Remove the clamping head and place it upside down. Insert a 2.5 mm
allen key into the pressure adjusting screw and adjust spring
pressure. See fig. 1.

1f scoring pressure is too great, turn the screw counter clockwise
about one turn.

If scoring pressure is too small turn the screw clockwise about one
turn.

Replace the clamping head and make a test scoring.

The relative positions of scoring shaft, cutter wheel and support

studs when scoring are shown in Fig. 2.

Fig. 2

Cam in scoring_nosition

04 iqog%m %

[ SUPPQRT ST

WASHER
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DISASSEMBLY OF LOCKING MECHANISM

See Fig. 3

Remove the clamping head.

push ocut the tapered pin (1} and remove the locking lever (2}.
Unscrew screw (3).

Unscrew the axle (4) together with the pressure assembly .

Loosen the drop screw (5) and pull out the adjusting sleeve (6).

7771
Yo%

£\

[
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ASSEMBLING OF LOCKING MECHANTSM

See fig. 4.
. ) M
Cont. grease the sliding surfaces lightly with fiolycote before
assembling.
Assemble in reverse order, but do not tighten the screw (1).
After replacing the clamping head, swing the locking lever to locked
position.
Hold it steady acc. to fig. 4, and turn the adjusting sleeve (2) until

the clamping head is tight. Tighten the drop screw (1).

Fig.h
o =
@ Z
° - ! !1 70%X10mm
T
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ADJUSTMENT OR REPLACEMENT OF DAMPING PAD

Damping Pad, {see fig. below} will have to be replaced when it has
becane canpletely worn out.

However, when one part of the pad is worn, simply rotate the pad in
order to expose a new surface for the edge of the glass square. A set
of square Damping Pads is included with the instrument.

Additional pads can be ordered.

(Spare part mumber 94 91 1783).
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