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“"PORTER-BLUM” MICROTOME

ACT OF SECTIONING — After the trough has been added to the glass knife, and the knife ruliﬁon-d
for proper contact with the specimen, sectioning can be started. The force to move the operating wheel
is applied at several points, end the rotation is rythmic.

Fan Sorvall, Fnc. norviaw conn.











































































Figure 13.

Plate VIII,
Electr fagnetic Lens., (Photograph from
Jansen, P. C, 1960). -

(2} Electro-magnetic lens without pole
pieces.

(b) Electro-magnetic lens with pole pieces.
(F) Magnetic lines of force.

(S) S1it in the maénetic cireunit.

(P) The pole area,

(V) Opject.

(B} Image.












IX.

OPERATION OF THE PHILIPS ELECTRON MICROSCCPE-100B

It is obvious that the many problems that arise during the opera-
tion of this machine cannot be handled on paper; but, rather, can be
worked out by the individual as he gains experience., The basic opera-
tion of the microscope and a few of the associated problems will be
superficially discussed. The reader is referred to the operation
mamual printed by the Philips Electronics Company for a better under-
standing of its intricate operative mechanisms.

Before reading the following instructions the readér should fam-
iliarize himself with the parts of the machine. This can be accom-
plished by turning to the last few pages of the chapter and corre-
lating the legend and the photographs. (Figures 15-17)

Putting the machine into operation requires following rigidly a
specific technique. The rear flap and the covering plates of the
microscope tube should be closed. Knob (W3) of the valve box should
be in neutral position with the high tension switch (W1l) at 80 K.V.
Turn the condenser-lens current knob (R617) toward the front of the
machine as far as it will turn decreasing the current to its minimum.
Likewise, the filament-adjustment knob (R601) should be turned toward
the operator as far as possible (press and turn) to keep heater
current at its minimum. The camera should be in place with the cover
(K10) closed and there, theoretically, should be no specimen holder
(K12) in place. Practically, this latter requirement is often over-

looked without serious results. By turning knob (K6) clockwise until
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it "clicks" the camera is placed out of the field of the electron
beam. By turning knob (K9) away from himself as far as possible, the
operator places the small objective aperture in the beam. Knobs (K7a)
and (K8a) adjust the diffraction diaphragms and should be adjusted so
that they are not in the beam pathway.

After the above settings have been checked, one can open the
tap-water cock sufficiently to energize the water switch as indicated
by a clicking of the microswitch. Switch on the master mains switch.
This will be followed by the lighting of tube (L7) and, the corre-
lated vacuum meter (M2) will be in the red, both of which indicate
the degree of vacuum. At this position insufficient vacuum is pre-
sent, Later in the operation the vacuum indicating tube (L7) will be
nearly extinguished and the vacuum meter (M2) will show the pointer
in the green part of the scale., This means that the space to which
the "Penning®” vacuum gauge mechanism is connected, has reached a
deep vacuum.

Next press push-button (D2) which turns on the lens currents and
begin vacuum production. This is accomplished in several steps.

1. Turn knob W3 into position "half." This evacuates the

connection between the pre-vacuum pump and the valve-hox.

2. In approximately 10 seconds turn knob (W3) to position "2"
via position "1l." The buffer tank is now evacuated. Leave
the knob in this position until the valve in the pre-vacuum
pump makes a sharp chattering noise.

(During the several pumping stages the valve, which is

situated in the pump, makes a characteristic sound. If
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the sound is of a high, dry pitch, the space, which is
connected with the pump is well evacuated.)

Turn knob (W3) back to position "1". The tube is now evec-
wzted. Leave the knob in this position until the valve in
the prevacuum pump starts chattering sharply again., .

(If the sharp chattering noise of the valve in positions

1" and "2" are not the same there is probably a leak in the
pump unit or in the microscope colurm, which must be elimi-

nated first.)

. When the vacuum indicating tube (L7 and the vacuum meter (M?)

are nearly extinguished and in the green respectively, the
high vacuum pumps are operating properly and knob (W3) may
be turned to position "3". This includes the microscope
tube in the vacuum system thus depleting the vacuum and (L7)

and (M2) will immediately indicate this.

S. When the vacuum is shown again to be sufficient by (L7) and

(M2) the knob (W3) is turned to position "L" taking the pre-
vacuum pump out of the system and this is shut off.

"Tt is of the utmost importasnce to keep strictly to the order
in which the foregoing manipulations are given, because if
the microscope tube is not properly pre-evacuated before

the high-vacuum pumps are started up, these may be thrown out
of order and the apparatus will have to te stopped for some
length of time to give the pumps an opportunity to be regene-

rated. There is also the risk of oil vapour getting into the
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microscope tube, condensing inside it and setting up static
charges interfering with the picture; the oil can only be
removed after dismantling the microscope tube." (Philips
Electronics Operation Manual)

When a sufficiently high vacuum in the microscope column is
reached, as is indicated by the lighting of 1/2 of tube (L7) and by
the meter (M2) pointer in the green, the high tension may be switched
on by pressing button (D-5. This lights uwp the indicator lamp (L.60L) .

Now increase the heating voltage by turning knob (R601) away from
the front of the machine after depressing it. This increases the
emission current of the microscope column adjusting this to 20uA
as indicated on meter (M)). By the use of knobs (W2) and (R623) ad-
Just magnification to approximately 3,000 X. A light will né¥ appear
on the screen, If it does not, one should readjust the currents of
the deflecting system via knobs (R612) and (R613) in such a way that
light does appear on the screen. (Note: R612 and R613 usually need
only a small amount of turning.)

Turn the condenser lens knob (R617) away from the front of the
machine so that maximum light appears on the screen. Again knobs
(R612) and (R613) may necessarily be used to keep light on the screen.
Increase the heating current via ¥nob (R601) until the meter (ML) moves
to the position of the first arrow. The microscope is now ready for
use,

The placing of the specimen in the tube is next on the agenda.

If this has already been done, these instructions will still serve

each time a change is made, It is obvious that, first, one must put

*
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the specimen carrier into its specimen holder. (Figure 17) To do
this when using the Philips specimen carrier (9) one presses cam

(7) on specimen holder (B), and moves it into the direction of the
knob. With the aid of the tweezers the specimen carrier (9), with
the shiny side (specimen side) up, is placed in the slit of the holder
and cam (7) is allowed to jump back into its original position. If
one is using a copper or nickel mesh grid (2) loosen screw (L), on
specimen holder (A), one or two turns and slide spring (C) outwards
with a slight lifting motion. Then place grid (2) convex (speci-
men) side up, over the opening in the holder. Return spring to ori-
ginal position and tighten screw (l).

Before placing specimen in the microscope, be sure that the high

tension is off by pressing button (D4). Turn knobs (R601) and (R617)
maximally toward the front of the machine, adjusting heater current
and condenser lens to a minimum,

Then place the specimen holder in the microscope tube with
Pin (6) sliding into the anterior acceptance groove. A small amount
of air will enter into the tube when the specimen holder is inserted
resulting in a temporary insufficiency of the vacuum, Tube {L7) and
meter (M-2) will show this. After approximately 20 seconds the vacuum
will have regained its original value and operation can be resumed.

Now switch on the high tension by pressing knob (R601) and turning
away from the front of the machine so that (M4) reads up to 20uA, set
the magnification at approximately ),000X with the aid of the meter M3,
knobs (R623) and (W2), and the magnification scale in the operators

manval, If the screen does not light up the specimen is probably not
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in the electron beam and can be returned to proper position by the

use of knobs (K1) and (K2), Increase the filament current by

knob (R601) to the first arrow on the meter (ML), and then by mani-
pulation of knobs (W2) and (R623) and, according to the operator's

wishes, set the magnification required.

Focus as much as possible with the aid of the objective lens
(knob RALO). For fine focus combine the objective (R6LO;and R6L1)
and the wobbler system. The latter is controlled by a floor button
which is held depressed while focusing is perfected with the aid of
knob (R6LO) and a binocular microscope. If another K.V, is selected,
refocusing will be necessary. This gives one a formed image.

During the use of the microscope a combination of various mani-
pulations will be necessary to obtain the proper field, magnification,
focus and contrast. These include the use of knobs (W2) and (R623)
for magnification, (K1), (K2) and a floor button (the scanning de-
vice, allowing greater area to be seen) for scanning tissue, n the
condenser current knob (R617) to vary illumination and contrast,

The different size of the objective diaphragm as governed by knob (K9)
will be used for finer detail and better contrast in taking pictures.

Following the previous process of focus and adjustment, during
which the proper specimen area, focus, and magnification have been
obtained, one is ready to take electron micrographs. These are, of
course, taken with the objective diaphragm engaged. This is accomp-
lished by turning knob (K9) toward the back of the machine as far as
possible., Caution: when turning this knob toward the front of

the machine, do not turn farther than is necessary
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to cause complete illumination of the screen, as it can be screwed
out far enough to allow an inrush of air, ruining the vacuum and con-
taminating the machine.

To indicate the distance of a micron on the photograph or the
screen, move, via knob (K5) the movable wire to the proper number of
the scale on the screen. This is correlated with the known magnifi-
cation divided by 1,000. (e.g. For magnification 30,000 use scale
number 30.)

Next one should determine the exposure time which is dependent
on the adjustment of the condenser lens, on the magnification, on the
film used and on the film developing method. This obviously is dif-
ferent in each laboratory and the particular method should be learned
as indicated.

To bring the camera into the beam, turn knob (K6) fully in the
direction toward the front of the microscope after pressing button
(K17) which holds the camera in place out of position. The shutter
of the camera is operated by knob (Klj). This knob should be brought
quickly forward for the proper exposure time and then quickly returned
to the other position., If this is not done with a rapid motion, parts
of the film will be less exposed than others.,

The camera is then returned to its original position by turning
knob (X6) away from the front of the microscope until button (K17)
clicks in stop position. It is significant to note that the magnifi-
cation at the film is about 1/ that of the magnification at the

screen, but photographic enlargement can compensate for this. (Actual
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ratio equals 1:3,5). The front plate camera has only recently been
put into use at our laboratory. I am not familiar with the intricate
mechanisms of the front plate camera, but recognize its distinct
advantage at high resolution and will soon become so, as should the
reader,
Logically, here should be inserted a small section concerning
the vacuum during operation of the microscope. As successive speci-
mens are exchanged, small amounts of air enter the microscope column
causing depletion of the vacuum in the buffer tank. Correspondingly,
the deep vacuum will be lost, as indicated by tube (L7) and meter
(M2). If the vacuum in the buffer tank becomes very low, t e red
lamp (L605) will start burning. (This also indicates problems in
the cooling system.)
To re-evacuate the tank, turn knob (W3) from position ®"}" to
®3iM . This will switch on the prevacuum pump. This will usually
begin with a muddy sound rather than a sharp chattering one. The
latter, however, will appear in about 30 seconds and following this
(W3) should be turned to position "3%,
IMPORTANT:
"If knob (W3) is turned straight from position "L4" to
position "3", the air contained in the pipe connecting
the pre-vacuum pump to the valve box will flow into the
buffer tank and the high-vacuum pump. The result is a
throwing out of order of the high-vacuum pumps."
(Philips Electronics Operation Mamal)

When the pre-vacuum pump starts to chatter sharply, knob (W3) can

be turned to position "L".

277-



When the microscope is to be put out of operation the knob {(W3)
is turned clockwise from position "L" to position "O". The master
mains switch is then turned off. Allowing 30 minutes for the vacuum
unit to ccol with the water running through it, one may then turn
off the water, A fan may accelerate this latter step.

These are the basic steps in operating the Philips EM 100B.

The student should familiarize himself with the various knobs and
meters on the machine. He should then thoroughly study the plan of
operation. With an experienced worker, he should observe and even-
tually "solo" through the technique under observation. Before operat-
ing: the maching without observation, the student should have ob-
served a sufficient amount of time to be familiar with the many prob-
Tems that can occur during operation and the plan of "trouble

shooting™ when they do,
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Plates

Chapter IX



Plates X, XI, XII.

Figures 15-17. Several Views of the Philips Electron

(M)

(M2)
(M3)

Microscope 100B. (Photographs from
Philips' Electronic Manual).

Push-button for switching off the lenses.

Push-button for switching on the lenses.

Foot-switch for switching on the focusing system

(Wobbler).

Push-button for switching off the high tension.

Push-button for switching on the high tension.

Knobs by which the specimen can be moved,

Lock for locking the covers of the microscope

tube,

Knobs by which the camera shutter is controlled.

Knobs for adjecting the micron-marker.

Knobs by which the camera can be moved into

the electron beam,

Knobs by which the plates of the diffraction-

diaphragms can be adjusted.

Knob for selecting the objective-diaphragm.

Cover of the camera-opening of the microscope

tube,

Specimen-holder,

Crank handle by which the microscope tube can

be moved upwards.

Knob for controlling the air inlet valve of the

microscope colwm.

Stop of camera knob K6.

Lock of the rear-flap.

Knob for setting the Stigmator.

Indication lamp for control of the high vacuum.

Exposure meter.

White signal-lamp; when burning it indicates

that the high tension &s switched on.

Red signal lamp; when it burms it indicates that

the apparatus is not ready for use for one of

the following reasons:

a. an insufficient quantity of water flows
through the cooling system,

b. the vacuum in the btuffer tank is insufficient,

Meter by which the filament voltage of the

microscope tube can be checked,

Vacuum indication meter,

Magnification meter, This meter is used in

combination with the magnification scales. See

also under W2,
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(My)
(R601)

(R606)
(R607)

(R612)
(R613)
(R61T)
(r623)
(R631)

(R6LO)
(R6L1)

(w1)
(w2)

Meter indicating the emission-current.
Control for adjusting the filament current of the
microscope tube,
Knob for adjusting the current through both focusing
coils,
Knob for adjusting the total current through the
focusing coils.
Knobs of the deflection system, for aligning the
electron~beam. .
Knob for adjusting the condenser lens current.
Fine regulating knob for adjusting the magnificatioén.
Knob for adjusting the zero point of the magnifica-
tion meter. This can be found under the meter-panel
on the left-hand side,
Regulating knob for focusing the image (objective lens).
Knob for extra fine adjustment of the objective lens
current.
High tension switch.
Knob for coarse regulation of the magnification. The
following magnification ranges can be selected with
the aid of this knob.
a., When the objective lens is equipped with the

pole shoes for a high resolving power (bore 1.8 mm.

dia.)
Position W2 Lens switched PM’agnification
on on large screen

1 (extreme posi- | diffraction lens )

tion to the ) 0 - 8750X

right) )
2 diffraction lens )
L. intermediate lens 8000X - 90.000X

In position 3 only the objective lens and the pro-
jector lens determine the magnification. The inter-
mediate lens and the diffraction lens are switched
off. This position is particularly used for aligning
the tube. The meter (M3) then indicates no magnifi-
cation.

b. When the apparatus is suitable for diffraction.
(In that case the objective lens is equipped with
pole shoes with a large bore, i.e. 5 mm. dia.)

ke’
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membranes in these channels are identical to those in the neighboring
channels.

Area (C) is a terminal arterial capillary ending upon and directly
communicating with these channels., The basement membrane in these
areas were shown in thicker silver-stained sections viewed by light
microscopy to be the argyrophilic reticulum fibers. (Multiple areas
in the red pwlp showed this pattern previously described by Weiss).

It is to be emphasized, however, that different areas showed different
patterns. Many were subtle changes of the same configuration with the
sinuses more completely cotlapsed as seen in the photographs in
figures 19 & 20,

The nature of the sinal wall not described by Weiss is illustrated
in this last series of photographs. Figure 21 shows an area of red
pulp in which but a single basement membrane and single layer of retic-
uvlar (R-E) cells line a sinus wall. This was often found throughout
the red pulp. Figure 22 shows the junction of 2 reticular (R-E) cells
separating vascular channels, The last set of photographs is three
views (Figures 23, 2lj, 25) which picture a terminal arterial capillary
ending in the red pulp. The ending assumes a rectangular configuration
as it passes into the vascular channels of the red pulp. Some of its
wall has a basement membrane with a layer of cytoplasm on each side,
while another part has only a layer of cytoplasm between it and adjoining
red cells. (See legend for further explanation).

After studying many areas of the red pulp of the spleen, I have

found a similar pattern with many diverse subtleties. Not viewed here
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Plates

Chapter X,






Plate XIV,
Figure 19, Collapsed Vascular Channels in the Red Puip
of the Spleen, (5350X, 60KV).

(b) Basement membrane (Argyrophilic reticulum
fibers).,

(e) Erythrocyte within a vascular channel.,
(1) Vascular channel (sinal lumen),
(r) Reticular (Reticulo-endothelial) cells.
Note the similarity of the cells lining the basement
membrane, The sequence of structures from one vascular
charme} is lumen (1), reticular cell (r), basement membrane

(b), reticular cell (r), lumen (1), reticular cell (r),
etc,






Plate XV,

Figure 20, Higher Magnification of the Ccllapsed Vascular
Channels seen in Figure 19. (10250X, 6OKV).

(b) Basement membrane (Argyrophilic reticulum
fibers).

(e) Erythrocyte within a vascular channel (1).

(1) Vascular channel (Binal lumen).

(r) Reticular (Reticulo-endothelial) cells,
and their cytoplasm (c).

Note same configuration as Figure 19.












Figure 22,

Plate XVII,

Vascular Channels Separated by a Single
Layer of Cytoplasm. (15050X, 60KV).

(b) Basement membrane ?

(e) Erythrocyte in vascular channels (1).
(1) Vascular channel (sinal lumen).

(r) Reticular (reticulo-endothelial) cells
and their cytoplasm (c).


















Plate XX,

Figure 25. Higher Magnification of the Well of the
Transitional Lumen in Figure 23,

(b)
(e)
(1)
(r)

(T)

Basement membrane.
Erythrocyte in vascular channel,
Vascular channel (sinal lumen).

Reticular (reticulo-endothelial) cell
with cytoplasm (c).

Lumen of rectangular space believed to
be area of transition from terminal
arterial capillary to vascular channels
of red pulp.

Note one layer of cytoplasm (c) with a basement

membrane (b),
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