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ABSTRACT OF THE DISCLOSURE

An airlock assembly to be used especially in connection
with the introduction of an object into and the removal
of an object from the evacuated interior of a corpuscular
ray device. The assembly includes a chamber-defining
means which forms an airlock chamber, this chamber-
defining means having opposed inner and outer ends. An
inner door means coacts with the inner end of the cham-
ber-defining means for opening and closing the chamber,
and an outer door means coacts with the outer end of the
chamber-defining means also for opening and closing the
airlock chamber. The inner door means can be moved to
its open position only when the outer door means is in
a closed position closing the chamber, while the outer
door means can be moved to its open position only when
the inner door means is in a closed position closing the
chamber. A rotary releasable lock means is provided for
locking the inner door means in its closed position when
the outer door means is released for movement to its open
position and for locking the outer door means in its
closed position when the inner door means is released for
movement into its open position. The outer door means
carries a valve means which communicates with the air-
lock chamber for admitting air into the latter during
an initial increment of opening movement of the outer
door means, this valve means responding automatically
to the initial increment of opening movement of the outer
door means for admitting air into the airlock chamber.
This latter valve means includes an outer cylindrical
member which engages the outer end of the chamber-
defining means in a fluid-tight manner when the outer
door means is in its closed position, and the valve means
further includes a valve plunger which extends coaxially
into and is surrounded by the outer cylindrical member,
a sealing means being surrounded by the outer cylindrical
member and surrounding the plunger to provide for a
sealed slidable movement of the latter with respect to
the outer cylindrical member. This plunger of the valve
means extends outwardly beyond the cylindrical mem-
ber thereof and has outwardly beyond the cylindrical
member an operative connection with the outer door
means resulting in automatic displacement of the plunger
outwardly of the cylindrical member during the initial
increment of opening movement of the outer door means.
A passage means is carried by the plunger for admitting
air through this passage means into the chamber only
during this initial increment of opening movement of the
outer door means, and this passage means is closed when
the outer door means is in its closed position. The outer
door means also carries an evacuating valve means for
placing the airlock chamber in communication with a
source of vacuum when the evacuating valve means is in
an open position. A rotary releasable lock means coacts
with the inner and outer door means for locking the in-
ner door means in its closed position when the outer door
means is released for opening movement and for lock-
ing the outer door means in its closed position when the
inner door means is released for opening movement, and
a transmission means coacts with this rotary lock means
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and with the evacuating valve means for displacing the
latter to its open position only when the releasable lock
means locks the outer door means in its closed position.

Our invention relates to airlock assemblies to be used
in connection with the introduction of an object into and
removal of an object from the evacuated interior of a
corpuscular ray device.

Our invention is particularly useful in connection with
the movement of an object into and out of the evacuated
interior of an electron microscope. However, our inven-
tion also is capable of being used with other corpuscular
ray devices such as ion microscopes and diffraction de-
vices, as well as for moving diaphragms, pole shoes, or
other components of the device into and out of the evacu-
vated interior thereof.

Airlock assemblies of the above type conventionally
are provided with an airlock chamber having inner and
outer ends with which inner and outer doors respectively
coact for alternately closing and opening the airlock
chamber in a fluid-tight manner. Thus, it is known to
provide at the outer door a valve for admitting air into
the airlock chamber after the inner door is closed and
before the outer door is opened. With known corpuscular
ray devices, a push-type of pressure valve is used for this
purpose, so that after a plunger of the valve is pushed to a
position opening the valve there will be communication
between the outer atmosphere and the airlock chamber.
Aside from the fact that a valve structure of this type can
easily result in an inadvertent admission of air into the
airlock chamber, resulting in damaging entrance of air
into the evacuated interior of the corpuscular ray device
when the inner airlock door is open, such a valve struc-
ture requires an additional manually engageable mem-
ber to be actuated in order to admit air into the interior
of the airlock chamber.

Similar disadvantages are encountered in connection
with the evacuating valve structure and for evacuating
the airlock chamber after the outer door is closed and
before the inner door is opened. This evacuating valve
provides communication between the interior of the air-
lock chamber and a source of vacuum such as a pre-
evacuated container of a vacuum installation of the
corpuscular ray device. Conventional evacuating valves
of this type must also be actuated by additional manually
engageable members which are accessible to the operator,
so that difficulties are encountered in connection with the
airlock operations if actuation of the evacuating valve
is overlooked. )

A primary object of our invention is to provide a struc-
ture which will avoid the above drawbacks of the conven-
tional airlock assemblies.

In particular, it is an object of our invention to provide
a construction which can be used either separately in con-
nection with eliminating the drawbacks of either the valve
for introducing air into the airlock chamber and the
evacuating valve, or our invention can also be used for
both of these valves.

In particular, in connection with the valve for intro-
ducing air into the airlock chamber, it is an object of
our invention to provide a construction which does not
require any special manually-engageable member for
this purpese and which will operate automatically during
the initial increment of opening movement of the outer
airlock door for displacing the valve to a position where
it admits air into the airlock chamber.

Also, it is an object of our invention to provide a con-
struction which will control the manner in which air
flows into the interior of the airlock chamber.

Thus, it is an object of our invention to provide a con-
struction which will reliably prevent inadvertent actuation
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of the valve which admits air into the airlock chamber.

Also, either independently of the air-admitting valve
or in conjunction therewith, it is an object of our in-
vention to provide a construction which does not require
any additional manual engageable member and which will
operate automatically to actuate an evacuating valve dur-
ing actuation of a structure which locks the outer door in
its closed position and which is capable of releasing the
outer door for movement to its open position when this
lock structure is actuated to lock the inmer door in its
closed position. Thus, when this lock structure is actu-
ated to lock the outer door in its closed position, the
evacuating valve is, in accordance with our invention, dis-
placed to an open position placing the interior of the
airlock chamber in communication with a source of
vacuum.

Yet anotther object of our invention is to provide for
a construction of this latter type a transmission means
which coacts with the locking structure and with the
evacuating valve to transmit movement of the locking
structure to the evacuating valve for opening the latter
only when the locking structure is moved in a direction
for locking the outer door in its closed position, while
the transmission means does not transmit any movement
from the lock structure to the evacuating valve when
the lock structure is displaced in a reverse direction re-
leasing the outer door for opening movement and lock-
ing the inner door in its closed position.

In accordance with our invention the air-admitting
valve means includes an outer cylindrical member which
engages the outer end of the chamber-defining means,
which defines the airlock chamber, in a fluid-tight man-
ner when the ounter door means is in its closed position.
This latter cylindrical component of the valve means for
admitting air into the airlock chamber surrounds a valve
plunger which extends coaxially into the cylindrical mem-
ber and which is surrounded by a sealing means which
is in turn surrounded by the cylindrical member and which
provides a fluid-tight axial sliding of the plunger with
respect to the outer cylindrical member. Outwardly beyond
the cylindrical member this plunger is operatively con-
nected with the outer door means to be displaced out-
wardly with respect to the cylindrical member during the
initial increment of opening movement of the outer door
means. The latter plunger is provided with a passage
means through which communication is provided be-
tween the outer atmosphere and the interior of the air-
lock chamber after the plunger has been displaced out-
wardly with respect to the cylindrical member by a given
amount, and this passage means is maintained closed
when the plunger is in an inner end position extending
to its maximum extent into the outer cylindrical member
when the outer door means is in its closed position.

Although the latter passage means can take the form
of a groove or other suitable profiling situated at the
exterior surface of the valve plunger, this groove or
profiled structure bridging the seal around the plunger
during the initial increment of opening movement of the
outer door during outward displacement of the plunger
with respect to the cylindrical member, it is preferred to
provide a passage means in the form of an axial bore
extending along the interior of the plunger from its inner
end and communicating with a transverse bore which
extends from the axial bore through a wall portion of
the plunger and which is closed by the sealing means
when the plunger is in its inner end position, this trans-
verse bore becoming situated outwardly beyond the seal
during the initial increment of opening movement of the
outer door means so as to provide in this way a com-
munication through this passage means between the outer
atmosphere and the interior of the airlock chamber.

With a construction of this latter type it is possible to
control the flow of air into the airlock chamber by situ-
ating in the interior of the axial bore of the plunger a
threaded pin having a predetermined play at its threaded
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mounting providing in this way a controlled flow of air
in a throttled manner into the airlock chamber, but it
is preferred to use a simple pin having a predetermined
clearance in the axial bore so as to control in this way
the flow of air into the airlock chamber.

In connection with the evacuating valve, it is preferred
to provide a construction where the lock means releases
the inner airlock door for opening movement only after
the evacuating valve is closed, since in general the air-
lock chamber is in communication with a pre-evacuated
container of the vacuum installation through the evacuat-
ing valve and the device is operated at a high vacuum.

The transmission means between the lock means for
alternately locking and unlocking the inner and outer
doors and the evacuating valve preferably takes the form
of suitable projections, such as cams, cam-discs, or the
like, of the lock means which coact with a normally
closed plunger of the evacuating valve to displace this
latter plunger to its open position when the lock means
is actuated to lock the outer door in its closed position.
However, it is preferred to use instead a projection in
the form of at least one roller supported for rotary move-
ment by the releasable lock means which is turned in
opposite directions in connection with the alternate lock-
ing and unlocking of the airlock doors. A spring means
coacts with this roller to render the latter effective for
transmitting movement between the lock means and the
evacuating valve plunger only when the lock means is
turned in a direction which brings about locking of the
outer door means in its closed position, this spring means
yielding when the lock means is turned in an opposite or
reverse direction so that no movement is transmitted at
this time between the releasable lock means and the
evacuating valve plunger.

Our invention is illustrated by way of example in the
accompanying drawings which form part of this appli-
cation and in which:

FIG. 1 is a transverse partly sectional plan view taken
in a horizontal plane which passes through the celumn
of an electron microscope at the elevation of the axis
of the airlock chamber thereof;

FIG. 2 is a sectional plan view taken in the same plane
as FIG. 1 but showing more details in section and also
showing the parts in a position different from that of
FIG. 1;

FIG. 3 is a partly sectional fragmentary side elevation
of the column of an electron microscope, showing the
structure of an evacuating valve for evacuating the airlock
chamber;

FIG. 4 is a fragmentary partly sectional plan view
showing further details of the structure of FIG. 3;

FIG. 5 is a schematic illustration of the direction-re-
sponsive transmission means of our invention for actuat-
ing the evacuating valve only when the releasable door-
locking means is displaced in one of a pair of opposed
directions.

In the example of our invention which is illustrated in
the drawings, it is assumed that the column 1 of the illus-
trated electron microscope surrounds and encloses an
evacuated hollow interior 2 while there is sitnated in the
plane of FIGS. 1 and 2 a ray-deflecting system 3 for the
purpose of preliminarily deflecting an electron ray 4, the
structure further including an airlock means 5 for dis-
placing an unillustrated specimen cartridge carried by the
carrier plate 6 as by being threaded onto the latter, for
example. The construction of the ray-deflecting means 3
and the airlock 5, which brings about movement of the
specimen cartridge in opposed directions out of the region
of the electron ray 4 (FIG. 2) and into the airlock cham-
ber 7 (FIG. 1) as well as in the reverse direction, are
of no interest in connection with our invention. Also, the
mechanism 8 which displaces the deflecting means 3 so
that it does not interfere with the movement of the air-
lock means 5 is of no particular interest in connection
with our invention and is therefore not further described.
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A cylindrical member 9 which is carried in a fluid-tight
manner by an annular wall part of the column 1 forms
a chamber-defining means which defines the cylindrical
airlock chamber 7. A pawl 10 coacts with the plate 6
to form with the latter and inner door means for closing
and opening the airlock chamber 7 at the inner end of
the chamber-defining means 9. The structure also includes
an outer door means 11 coacting with the outer end of
the chamber-defining means 9 for opening and closing
the chamber 7, this door 11 being swingable about a pivot
3s.

The air-admitting valve means 12 which is illustrated
in FIG. 2 is carried by the outer door means 11 and in-
cludes an outer cylindrical component 13 and an inner
valve plunger 14 which extends coaxially into and is
surrounded by the cylindrical member 13, the latter being
spaced from the plunger 14. Except for its connection
by way of a screw 15 to the outer door means 11, the
plunger 14 is freely movable in an inner opening of the
outer door means 11 which mechanically holds the
plunger 14 at the region of its outer end by way of the
screw 15. The cylindrical component 13 and the plunger
14 are freely movable axially one with respect to the
other, and for this purpose the component 13 is seated
on and surrounds the plunger 14 by way of a seal 16
which is surrounded by the cylindrical member 13 and
surrounds the plunger 14 so as to provide a fluid-tight slid-
ability of the plunger 14 with respect to the cylindrical
member 13.

In the closed position of the outer door means which
is illustrated in FIG. 2, the cylindrical part 13 of the valve
means 12 engages in a fluid- or vacuum-tight manner the
outer end of the chamber-defining means 9, a sealing ring
17 being situated between the chamber-defining means
and the valve member 13 at the outer end of the chamber-
defining means 9 while the member 13 is pressed toward
the latter by the closed outer door means 11. As soon
as the outer door means 11 commences its opening move-
ment, and during an initial increment of this opening
movement of the outer door means 11 is transmitted
through the screw 15 to the plunger 14 so as to withdraw
the latter outwardly of the cylindrical part 13 until a stop
18 of the plunger 14 engages a stop 19 of the cylindrical
member 13, and the component 13 will remain in its posi-
tion illustrated in FIG. 2 until these stops engage each
other because it is pressed by the outer air pressure tightly
against the outer end of the chamber-defining means 9.

The plunger 14 is provided with a passage means
through which air can enter from the exterior into the
interior of the chamber 7, and in the illustrated example
this passage means takes the form of an axial bore 20
which extends axially along the interior of the plunger
14 from its inner end. In addition, the illustrated passage
means includes a pair of transverse bores 21 and 22
extending from the axial bore 20 through a pair of wall
portions of the plunger 14, respectively. In the closed
position of the outer door means 11, which is shown
in FIG. 2, both of the transverse bores 21 and 22 are
in the region of the evacuated chamber 7, and at least
the transverse bore 21 is surrounded and closed by the
seal 16 so that the passage means 20-22 cannot at this
time communicate with the outer atmosphere. However,
this latter communication is indeed provided as soon as,
as a result of a small initial increment of opening move-
ment of the outer door means 11, the plunger 14 is
displaced outwardly with respect to the cylindrical com-
ponent 13 to an extent which is sufficient to situate the
transverse bore 21 outwardly beyond the region of the
seal 16.

A flow-control means is provided in the illustrated
embodiment of our invention to control the manner in
which air flows into the chamber 7, and for this purpose
the illustrated flow-control means includes a pin 23
having an outer diameter which in conjunction with
the inner diameter of the bore 20 controls the speed with
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which the air flows into the chamber 7. Thus, through
this throttling expedient it is possible to reduce the speed
of flow of air into the chamber 7 to an extent sufficient
to prevent any damage to the object. Any suitable trans-
verse bridge member or the like can extend across the
inner end of the bore 20 and is fixedly carried by the
plunger 14 while carrying the flow-controlling pin 23
which extends axially of and coincides with the axis of
the plunger 14.

It is particularly advantageous, even for reasons of
saving of material, to situate the valve means 12 in the
illustrated manner in an opening of the outer door means
11 which is located in the region of the actuating knob
24 of the outer door means 11. Thus, with this construc-
tion it is possible to take advantage of the thickness of
the outer door which is in any event available because of
the presence of the actuating knob 24 in order to achieve
a space for the situation of the air-admitting valve
means 12.

The structure is also provided with a lead ring 25 car-
ried in the illustrated manner by the component 13 in
order to provide protection against radiation. This lead
ring 25 provides during the initial increment of opening
movement of the outer door an entrance of exterior air
into the opening of the outer door 11 which accommo-
dates the valve means 12, so that in the above-described
manner the cylindrical component 13 is reliably main-
tained pressed against the seal 17 in a tight manner by
the outer air-pressure until the passage means 20-22
becomes effective to admit air into the chamber 7.

A spring 47 surrounds the component 13 and presses
against an outer flange of the latter and a shoulder of the
door 11 so as to reliably provide a tight application of
the component 13 to the chamber-defining means 9
upon closing of the outer door 11. The strength of the
spring 47 is designed so that when the outer door 11 is
released for opening movement this spring 47 will auto-
matically open the outer door through the increment
required to render the passage means effective to admit
air into the chamber 7.

FIGS. 3 and 4 illustrate an automatically actuated
evacuating valve means 26 for evacuating the interior of
the airlock chamber 7. For this purpose a rotary re-
leasable lock means 27 which is shown in detail in
FIGS. 1 and 2 is made use of. As is well known, care
must be taken to see to it that the inner door means,
formed by the illustrated components 6 and 10, in the
illustrated example, must be closed before air is ad-
mitted into the chamber 7, so that during this admission
of air into the chamber 7 there will be no possibility
of entrance of air into the evacuated chamber 2 of the
device. It is also required that the inner and outer door
means can be alternately opened depending upon their
opposed positions. For this purpose the rotary lock means
27 is provided with a pair of suitably profiled lock com-
ponents 28 and 29, the lock member 28 coacting with
a stop 30 of the outer door 11 while the lock member 29
coacts with a freely rotatable roller carried by a stop
31 of the pawl 16 of the inner door means,

In the operating position of the device which is illus-
trated in FIG. 2, the profiled lock member 28 locks the
outer door 11 in its closed position while the inner lock
member 29, by way of its cutout 32, releases the inner
door means for opening movement as a result of the
freedom of the pawl 10 to move into the cutout 32 which
is aligned with the pawl 10 at this time. The inner door
means is opened in a manner which is of no particular
interest to our invention by actuating of the airlock
means 5 through the rotary drive 33 which is provided
for this purpose, whereupon the component & is dis-
placed from the position thereof shown in FIG. 1, thus
resulting in movement of the pawl 10 into the position
thereof which is shown in FIG. 2.

If it is now required to remove a specimen cartridge
from the evacuated interior of the device, then the inner
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door means 6, 10 must again be placed in the position
of FIG. 1 before the outer door means 11 is opened.
The components 6 and 10 are displaced into their posi-
tion tightly closing the chamber 7 in a vacuum-tight
manner, as shown in FIG. 1, upon actuation of the rotary
drive 33. However, before the rotary lock means 27 is
turned through 90° from the position thereof shown in
FIG. 2, so that the cutout 34 of the lock member 28
will become aligned with the stop projection 30 of the
outer door 11 to release the latter for opening move-
ment by swinging about pin 35, the opening of the outer
door means 11 is prevented, After the rotary lock means
27 is, however, turned in this manner through 90° the
inner lock member 29 engages the stop 31 of the pawl
10 so that the outer door means 11 can only be opened
after the inner door means 6, 10 has reliably reached
its fully closed position.

The rotary releasable lock means 27 serves, in the
manner illustrated in connection with FIGS. 3-5, to

actuate a transmission means which in turn transmits ¢

movement from the rotary lock means 27 to the evacuat-
ing valve means 26, this transmission means acting in
response to operation of the lock means 27 for actuating
the valve means 26 only when both the outer and the
inner doors are closed after a new specimen cartridge has
been situated in the chamber 7. This transmission means
includes in the illustrated example a projection in the
form of a freely rotatable roller 36 carried by the rotary
lock means 27 and coacting with the pointed tip 37 of
the plunger 38 of the evacuating valve 26 so as to press
this plunger to the left, as viewed in FIG. 3, through a
distance sufficient to cause the reduced diameter por-
tion 39 of the plunger 38 to extend through and beyond
the vacuum seal 40 so as to bridge the latter while pro-
viding through the seal a clear space surrounding the
reduced diameter portion 39. In this way the passage 41
which communicates with the chamber 7 and with the in-
ner end of the valve means 26 is placed in communication
through the valve means with a passage 42 which com-
municates with a pre-evacuated container or other suit-
able evacuated stage of the vacuum system through a
conduit 43. As is particularly apparent from FIG. 3, a
spring of the valve means 26 holds the latter in a
normally closed position which is shown in FIG. 3, and
when the plunger 38 of the valve means 26 is displaced
to the left by the action of the roller 36 of the trans-
mission means on the tip 37 of the plunger 38, in opposi-
tion to the spring of the valve, the reduced diameter
portion 39 will bridge through the bore of the seal 40 to
provide a communication between the chamber 7 and
the source of vacuum through the passages 41 and 42
which communicate with each other when the valve
means 26 is in its open position.

As has already been noted above, the pre-evacuating

of the airlock chamber 7 is only required and desired -

when an object is to be introduced into the evacuated in-
terior of the device. For this purpose the rotary re-
leasable lock means 27 is turned in a clockwise direction
from the position of FIG. 1 into the position of FIG. 2
through 90°. In this way the rotary lock means 27 is dis-
placed in a direction which locks the door 11 in its closed
position. In order to provide for a transmission of the
movement of the lock means 27 to the valve means 26
by way of the coaction between the roller 36 and the
plunger 38 only during this latter movement of the lock
means 27, the roller 36 is supported in the manner shown
in FIG. 5 so as to be acted upon by a spring means
which will render the transmission means 36, 37 effec-
tive only during movement of the lock means 27 in that
direction which locks the outer door while preventing
this transmission of movement during movement of the
lock means 27 in the reverse direction. Thus, as may be
seen from FIG. 5, the roller 36 is supported for rotary
movement on a pin 44 which is guided for movement in
a groove 45 of the lock member 28. A spring 46, which
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forms in connection with the groove 45 the above-men-
tioned spring means, engages the pin 44 on which the
roller 36 is rotatable so as to urge this pin 44 to the left
end of the slot 45. Thus, during the above-mentioned
clockwise turning of the lock means 27, when it is dis-
placed in the direction of the right-hand solid horizontai
arrow of FIG. 5, the pointed tip 37 of the valve plunger
coacts with the roller 36 and the spring 46 to maintain
the roller at the upper left end of the guide slot 45 so
that at this time the movement of the lock means 27
will indeed be transmitted to the plunger so as to displace
the latter to its position opening the valve 26 and thus
placing the interior of the chamber 7 in communication
with the source of vacuum when the outer door means
11 is locked in its closed position. On the other hand,
during the reverse movement of the lock means 27, when
it is displaced in the direction of the left-hand dotted
arrow of FIG. 5, the pointed tip 37 of the plunger will
act on the roller 36 to displace the pin, in opposition to
the spring 46 which yields at this time along the guide slot
45 away from the left-end thereof, as viewed in FIG. 5,
so that at this time the transmission means remains in-
capable of transmitting motion from the rotary lock
means to the valve plunger, and the valve remains in its
closed position. The rotary lock means 27 can be pro-
vided at its exterior with suitable markings for indicating
the direction of movement for actuating the evacuating
valve means 26.

Although the above-described structure of our inven-
tion is used for both the air-admitting valve and the
evacuating valve to provide in general an airlock opera-
tion which is to a very large extent automatic, it is also
possible to use either one of the valve constructions by
itself with advantage. Thus, in the case where the struc-
ture includes an extremely small airlock chamber 7,
a pre-evacuation thereof before opening of the inner
door means can be eliminated.

Of course, our invention is also capable of being used
in a device where components such as diaphragms, pole
shoe parts, or the like are to be introduced into and re-
moved from the interior of the device during operation
thereof.

Referring to FIG. 5, it will be seen that during clock-
wise turning of the lock member 28 when it moves in the
direction of the horizontal solid arrow of FIG. 5, the
roller 36 will move past and beyond the tip 37 of the
valve plunger, before the lock means 27 reaches the posi-
tion of FIG. 2 where the inner door means is unlocked,
so that in this way the evacuating valve means 26 neces-
sarily assumes its closed position before the lock means
releases the innmer door means for opening movement.

As indicated in FIG. 6 at 47, plunger 14 may bear one
or more grooves on its exterior surface instead of having
axial bore 20 and transverse bores 21 and 22.

We claim:

1. In an airlock assembly especially for introducing an
object into and removing an object from the evacuated
interior of a corpuscular ray device, chamber-defining
means defining an airlock chamber having inner and
outer ends, inner door means coacting with said inner end
of said chamber-defining means for opening and closing
said chamber and outer door means coacting with said
outer end of said chamber-defining means also for open-
ing and closing said chamber, said outer door means
opening said chamber only when the latter is closed by
said inner door means and said inner door means open-
ing said chamber only when the latter is closed by said
outer door means, and valve means carried by said outer
door means and coacting therewith for responding auto-
matically to opening movement of said outer door means
from its closed position to introduce air into said cham-
ber, said valve means including an outer cylindrical mem-
ber fluid-tightly engaging said outer end of said chamber-
defining means when said outer door means is in said
closed position thereof, an elongated valve plunger ex-
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tending coaxially into and surrounded by said cylindrical
valve member, said plunger having an outer end extend-
ing outwardly beyond said cylindrical member and op-
eratively connected to said outer door means for move-
ment outwardly of said cylindrical member during an ini-
tial increment of opening movement of said outer door
means from said closed position thereof, sealing means
surrounded by said cylindrical member and surrounding
said plunger for providing a sealed sliding movement of
said plunger axially with respect to said cylindrical mem-
ber, and passage means carried by said plunger for ad-
mitting air along said passage means into said chamber
during said initial increment of movement of said outer
door means when said plunger is displaced outwardly
with respect to said cylindrical member by the initial
increment of opening movement of said door, said pas-
sage means being closed when said plunger is in an inner
end position determined by the situation of said outer
door means in said closed position thereof.

2. The combination of claim 1 and wherein said pas-
sage means is in the form of a groove situated at an
exterior surface portion of said valve plunger.

3. The combination of claim 1 and wherein said
plunger is formed with an axial bore extending inwardly
along said plunger from an inner end thereof and with
a transverse bore extending through a wall portion of
said plunger and communicating with said axial bore
thereof, said bores forming said passage means, and said
transverse bore being closed by said sealing means when
said outer door means is in said closed position thereof
and being situated in an uncovered open position out-
wardly beyond said sealing means only when said plunger
is pulled outwardly of said cylindrical member during
said initial increment of opening movement of said outer
door means.

4. The combination of claim 3 and wherein a flow-
regulating means is situated in said axial bore of said
plunger for regulating the flow of air therethrough.

5. The combination of claim 1 and wherein an evacu-
ating valve means is also carried by said outer door means
and communicates with said chamber when said outer
door means is in said closed position thereof, said evacu-
ating valve means having an open position placing the
interior of said chamber in communication with a source
of vacuum, rotary releasable lock means coacting with
said inner and outer door means for releasably locking
said inner door means when said outer door means is
unlocked and released for opening movement and for re-
leasably locking said outer door means when said inner
door means is unlocked and released for opening move-
ment, and transmission means coacting with said rotary
lock means and with said evacuating valve means for
auntomatically displacing the latter to said open position
thereof when said releasable lock means is turned to a
position locking said outer door means.

6. In an airlock assembly especially for introducing an
object into and removing an object from the evacuated
interior of a corpuscular ray device, chamber-defining
means defining an airlock chamber and having opposed
inner and outer ends, inner door means coacting with said
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inner end of said chamber-defining means for opening and
closing said chamber and outer door means coacting with
said outer end of said chamber-defining means also for
opening and closing said chamber, said inner door means
having an open position opening said chamber only when
said outer door means is in a closed position closing said
chamber and said outer door means having an open posi-
tion opening said chamber only when said inner door
means is in a closed position closing said chamber, rotary
releasable lock means coacting with said inner and outer
door means for releasably locking said inner door means
in said closed position thereof while releasing said outer
door means for movement to said open rposition thereof
and for releasably locking said outer door means in said
closed position thereof while releasing said inner door
means for movement to said open position thereof, eva-
cuating valve means communicating with said chamber
for placing the latter in communication with a source of
vacuum when said evacuating valve means is in an open
position while said outer door means is in said closed
position thereof, and transmission means coacting with
said lock means and with said evacuating valve means
for displacing the latter to said open position thereof only
when said releasable lock means is moved to a position
locking said outer door means in said closed position
thereof.

7. The combination of claim 6 and wherein said rotary
releasable lock means releases said inner door means for
opening movement only after said transmission means dis-
places said evacuating valve means to closed position.

8. The combination of claim 7 and wherein said evac-
uating valve means includes a valve plunger which nor-
mally assumes a closed position closing said evacuating
valve means, and said transmission means including a
projection carried by said rotary lock means and coacting
with said plunger for displacing the latter to an open posi-
tion opening said evacuating valve means.

9. The combination of claim 8 and wherein said pro-
jection includes at least one roller carried for free rotary
movement by said rotary lock means.

10. The combination of claim 9 and wherein a spring
means coacts with said roller for providing transmission
of movement through said roller from said rotary lock
means to said plunger only when said rotary lock means
is moved in a direction which locks said outer door means
in said closed position thereof, said spring means yielding
during movement of said rotary lock means in a reverse
direction to prevent transmission of motion from said
rotary lock means to said plunger of said evacuating valve
means during movement of said rotary lock means in
said reverse direction.
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