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16 Claims,

This invention relates to automatic immersion
apparatus of the type shown in United States
Letters Patent No. 2,157,875, granted to me May
9, 1939. This application is a division of my
application, Ser. No. 379,800, filed February 20,
1941, The present invention is concerned with
improvements in and additions to the apparatus
disclosed in said patent.

In using the apparatus, the times of the cycles
of operation vary depending upon the particular
treatments to which the tissue or other material
is subjected. For example, the time of the cycle
of operation of the machine may vary from one
day or more to one hour or less. As the timing
device is preferably a unitary device including an
electric motor of the electric clock type, it is ad-
vantageous to provide a plurality of such timing
devices selectively operable to control the time of
the cycle of operation of the apparatus in such
manner that the apparatus is operated under the
sole control of the selected timing device. Thus,
for example, one timing device designed to effect
the cycle of operations in a period of one day is
provided with an electric clock which is effective
to rotate the disk of the timing device one revo-
lution in a period of one day while a timing device
designed for a different time cycle is provided
with an electric clock which is effective to rotate
the timing disk one revolution corresponding to
the desired period of time, for example, one hour.

Provision is made in the apparatus of the above
mentioned patent for immersing the tissue or
other material in a paraffin bath. For obtaining
a more effective impregnation of the tissue with
paraffin or for otherwise improving the treatment
of the tissue in the paraffin bath a vacuum is pro-
vided in the paraffin-bath receptacle. One of the
objects of the present invention is to provide the
apparatus with means for automatically subject-
ing the parafin bath to the action of a vacuum
during the time the tissue is in the paraffin-bath
receptacle,

A further object is to relieve the vacuum auto-
matically preliminary to the removal of the tissue
from said receptacle whereby to facilitate re-
moval of the cover from said receptacle.

The above objects of the invention and other
objects which might hereinafter appear will be
more fully understood from the following descrip-
tion considered with reference to the accompany-
ing drawings.

In the drawings:

Fig. 1 is a perspective view of the automatic
immersion apparatus embodying the present in-
vention; .
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Fig. 2 is a side view of one of the timing devices,
partly in section on the line 2—2 of Fig, 1:

Fig. 3 is a front view of certain parts of the
apparatus, the cabinet and other parts being
omitted for the purpose of illustration, this figure
corresponding to Fig. 6 of said Patent No.
2,157,875;

Fig. 4 is a rear view of the timing device;

Fig. 5 is p side view, partly in elevation and
partly in section of the paraffin-bath receptacle
showing the tissue container positioned therein;

Fig. 6 is a view on the line 6—6 of Pig. 3, and is
similar to Fig. 9 of said Patent No. 2,157,875;

Fig. 7 is a circuit diagram;

Fig. 8 is a front view, on a larger scale, of part
of the timing device;

Fig. 9 is a fragmentary sectional view on a
larger scale on the line 9—3 of Fig. 2; .

Fig. 10 is a vertical sectional view of part of the
mechanism illustrated in Fig. 3;

Fig. 11 is a sectional view on the line {1—Ii1{ of
Fig. 3;

Fig. 12 is a sectional view on the line {2—{2 of
Fig. 10.

Referring now to the drawings in detail, the
automatic immersion apparatus of the present
invention is constructed and operates substan-
tially in the same way as the automatic immer-
sion apparatus shown and described in the above
mentioned Patent No. 2,157,875, with the. addi-
tions and modifications hereinafter described.
In general, the apparatus comprises a receptacle
table or support 32 mounted on top of the cabinet
10. A plurality of receptacles 38 and a receptacle
40 are supported on table 32 in equi-spaced cir-
cumferential relation, said receptacle 40 being a
paraffin-bath receptacle. The rotary conveyor 42
is raised, turned and lowered by the shaft 44 at
predetermined times by the mechanism described
in said patent. Covers 48 are provided for the
receptacles and are movable with conveyor 42 by
rods §0, as described in said patent, for covering
and uncovering said receptacles.

A special cover 48a is associated with the rod
50a, said cover and rod serving to support the
tissue container or carrier 60 from the rim of con-
veyor 42. Said carrier is detachably connected to
cover 48a by a bayonet-slot joint 61 (Fig. 5). The
paraffin-bath receptacle 40 is connected to g vac-
uum pump P operated by the electric motor PM,
the conduit from said pump to said bath being
indicated at 49 in Pig. 1, said conduit being in
the form of a tube which is connected to the nip-
ple 49¢ (Fig. 5) with which the paraffin bath is
provided. The top of the receptacle 40 is pro-
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vided with a packing ring 49b on which cover 48a
is seated to provide a vacuum-tight joint or fluid-
sealing closure therewith. Said cover is provided
with a central opening or port 485 which, when
uncovered permits air to pass into the receptacle.
Said port 48b is opened and closed by a valve 48¢
carried by the stem 50a by which the cover 48a
is connected to conveyor 42. The lower end 50b
of stem 50¢ is provided with the valve 48c which,
upon the upward movement of conveyor 42, en-
gages the chamber-forming part 48d fixed to said
cover for moving the same pursuant to the move-
ment of said conveyor. When cover 48q is seated
on the paraffin-bath receptacle 40, valve 48¢ closes
opening 48b. When the apparatus is actuated for
removing the tissue from the paraffin bath valve
48c is raised from its seat on the cover thereby
permitting air to enter the paraffin bath for
breaking the vacuum therein in order to fa-
cilitate movement of cover 48a off of the paraffin-
bath receptacle, the air breaking the vacuum
being supplied from chamber-forming part 48d
into which the air enters in any suitable way as
through the central opening 48e through which
stem 50a projects. As hereinafter described the
vacuum pump motor PM is actuated only at pre-
determined times automatically through the con-
trol of means provided for that purpose,

The means for actuating shaft 44 to move car-
rier 42 vertically and rotatably will now be de-
scribed. - As illustrated in Figs. 3 and 10, said shaft
is mounted for longitudinal and rotary move-
ment in a guide bearing 64 having a lower cir-
cular flange 68 secured by means of bolts 710 in
spaced relation above the plate or top surface 72
of a standard 14 secured to and upstanding from
the cabinet base (2. Said shaft has a reduced
lower end portion 16 (Fig, 10) secured to and ro-
tatably mounted in a cross head 78. The reduced
shaft portion 16 provides a shoulder 86 which en-
gages one end of said cross head, and the free
end of said reduced shaft portion is threadeq for
engagement by a nut 82 which engages the other
end of said cross head to fix the shaft longitu-
dinally in relation to said cross head while per-
mitting rotation of the shaft therein. Cross head
18 is guided for longitudinal movement on a guide
bar 84 fixed to standard 14 by bolts and spacing
members 86, said cross head being removably se-~
cured in relation to said guide bar by side straps
88 fixed thereto and overlapping guide bar 84 as
illustrated in Fig, 12.

Cross head 18 and shaft 44 fixed thereto are
reciprocated by a link or connecting rod 90 pivot-
ally secured at one end 92 thereof to said cross
head and pivotally secured at its other end 94 to a
crank rod 96 fixed to a rotary gear 91 in any

. suitable way, as by screws 99. Gear 97 meshes
with and is rotated by a gear 100 (Fig. 6) operated
by motor M. Said motor is carried by a standard

108 fixed to and upstanding from cabinet base 12.
Gear 97 is fixed to and rotates a shaft {06 (Fig. 3)
which is journalled in bearings 108 and {10 on
standard 104, A rotary shaft 112 is operated dur-
ing the rotation of shaft 106 by gear 97 through
bevelled gears (14 and (16 fixed to shafts 106
and 112, respectively. Shaft 112 is journalled for
rotation adjacent its ends in a bearing {18 car-
ried by standard 104 and in a bearing opening 120
formed in plate 72. As here shown, shaft 112
comprises sections 122 and 124 adjustably cou-
pled together by a coupling sleeve 126,

It will be understood that the rotation of gear
91 is effective to move shaft 44 longitudinally and
also, as will now be described, rotation of shaft
112 is effective to cause the intermittent rotation
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of shaft 44. The mechanism provided for this
purpose comprises a Geneva gear 128 (Figs. 10
and 11) which surrounds shaft 44 and through
which said shaft is longitudinally movable. Said
Geneva gear rests on the surface of standard
plate 72 and has a bearing on said surface. Said
gear is provided with a hub 130 which has a bear-
ing in a depending flange 132 of plate 72 for rota-
tion therein and is held against longitudinal
movement by a pin 134 which is threaded in
flange 132 and engages hub 130 in a peripheral
groove {36. Gear (28 is provided with a plate 138
fixed thereto. Said plate has a projection 140
which engages shaft 44 in a longitudinal groove
142 provided in said shaft whereby rotation of
gear 128 is effective to rotate shaft 44. Gear 128
is rotated by shaft 112 through a cooperating gear
144 of the Geneva gear movement. Said coop-
erating gear 144 is provided with a plate 146 fixed
thereto and carrying g pin 148 arranged to enter
the radial slots $50 of gear (28, whereby upon
continuous rotation of cooperating gear {44 Geneva
gear 128 is caused to rotate intermittently for a
part of a revolution thereby to similarly cause
shaft 44 to rotate intermittently or to move for g
corresponding part of a revolution. As here
shown, gear 128 is provided with twelve radial
slots 150 to accomplish twelve partial rotations
of said shaft for moving earrier 42 to position the
holder 80 in relation to twelve receptacles pro-
vided in the apparatus here shown, but it will be
understood that the number of slots in said gear
may be varied depending upon the number of dif-
ferent immersions or treatments to which the
specimen is subjected or depending upon the in-
tended use of the apparatus. It will be observed
that cooperating gear 144 is rotatably mounted
on plate 12 and is secured to the upper end of
shaft 112, more specifically to the upper shaft
section 120, by a pin 152.

From the above description, it will be under-
stood that when gear 91 is rotated for a complete
revolution upon actuation of motor M and motor
gear 100, shaft 44 is moved longitudinally up-
wardly for the full longitudinal travel thereof
and longitudinally downwardly for the full dis-
tance of its travel and that during the rotation
of gear 97 for effecting the reciprocation of shaft
44 upwardly and downwardly, shaft (12 makes
one complete revolution. It will also be under-
stood that the Geneva gear movement is such
that during the initial upward movement of
shaft 44 pin 148 does not engage any of the slots
150, and cooperating gear {44 is therefore in-
effective to rotate Geneva gear and shaft 44,
However, when shaft 44 has been moved upward-
ly a sufficient distance to move holder 60 com-
pletely out of the receptacle to clear the top of
the latter, pin (48 engages Geneva gear 128 in
a slot 150 causing said gear and shaft 44 to ro-
tate whereby to move holder 60 over the next re-
ceptacle., During the rotation of shaft 44 as just
described the upward movement of said shaft is
continued to the end of its travel and at about
the time the rotary movement of said shaft is
completed to center the holder 60 over the next
receptacle, the shaft is moved downwardly to po-
sition the holder within said next receptacle.
Thus it will be zeen that {e gearing arrange-
ment is such that shaft 44 is actuated to raise
holder 606 out of its receptacle, then to move said
holder to position and center the same over the
next receptacle by a partial rotation of said
shaft and then to move®said holder downwardly
into the next receptacle whereupon the move-
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ment of the shaft is interrupted for the time
being until the next operation thereof for moving
the holder out of the last mentioned receptacle
and into the next receptacle,

Provision is made for balancing the upward
and downward movement of the shaft 44 where-
by to obtain a more uniform longitudinal move-
ment of said shaft in said up and down direc-
tions. For this purpose, there is provided g
counter-weight 154 (Fig. 10) guided for up and
down movement on a rod 156 fixed in standard
T4, Said counter-weight 194 is connected to one
end of a chain or belt 158 which passes over a
rotary pulley 160 and is connected at its other
end to cross head 18. Pulley 160 is mounted
for rotation on a shaft or rod 162 secured at
its ends in the sides 164 of standard 74.
arrangement of the parts is such that said coun-
ter-weight is raised to the limit of its upward
movement when shaft 44 is at the limit of its
downward movement. A setscrew 165 is provided
for securing weight 154 against movement during
shipment of the apparatus. It will be under-
stood that shaft 44 makes one revolution during
each cycle of operation of the apparatus. The
intermittent operation of shaft 44 for transfer-
ring the carrier 60 and the tissue or other ma-
terial carried therein from one receptacle to an-
other at predetermined times for subjecting the
tissue to the action of the various liquids or
other media in the several receptacles 38 and in
the paraffin bath 40 is controlled by timing de-
vices which will be described presently. The
timing devices are, in general, of the type illus-
trated in said above mentioned patent and each
includes a timing disk 70 as disclosed therein
and a final-interruption device 260 which oper-
ates in substantially the same way as the device
similarly numbered in said patent for stopping
the operation of the apparatus at the end of the
cycle.

A feature of the present invention is the pro-
vision of a plurality of timing devices as indi-
cated at Tl and T2 so that the operation of the
apparatus can be placed selectively: under the
sole control of either of these timing devices.
The devices have different timing characteristics,
i. e, the time of one revolution is different in
each device, for example, one day in the case of
timer T1, and one hour in the case of timer T2.
It will be understood that more than two timing
devices can be provided, each having a different
timing characteristic. One of the timing devices,
here shown as the timing device T, is positioned
within the cabinet 10 of the apparatus, and can
remain permanently in fixed position therein
while the other timing device T2 is positiohed
externally of the cabinet, suitable means being
provided for disconnecting one or the other of
said timing devices from the companion switches

The -
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fixed relation to plate 112 by the central part of
hub 280 of the interrupting device 260, the latter
being adjustably clamped in position by the head
281 of screw 282 which is threaded into the cen-
tral bore 283 of the hub. 285 of plate 172 (Fig. 9).

The control part 184 of the arm 186 which en-
gages successively in the notches in disk 170 and
which is engaged by the cam 262 of the interrupt-
ing device 260 is fixed to the front end of a pivot
pin 108 mounted for turning movement in a bear-
ing portion 105 provided in panel 10f. A switch
operating arm 107 is fixed to the rear end of pin
108 at the back of the panel in position to actuate
a double throw micro-switch 109 mounted at the
back of said panel. At the end of the operation
of the apparatus arm 186 is moved by cam 262 to a
retracted position in which it is held by the arm
266 which is fixed to the sleeve 267 mounted for
pivotal movement on the pivot pin 272. Said
sleeve has a weighted arm 274 connected thereto
and tending to rotate said arm 266 so that the
notched end 264 of the latter is engageable with
a pin 270 fixed to arm 186. Thus, when arm {86
is moved by cam 262 arm 266 engages pin 270
for holding switch operating arm (86 in retracted
position. Panel 101 of the timer is also provided
with a lamp socket 11 positioned at the back
of the panel for a telltale lamp 113 contained

_ within a protective member 115 at the front of
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and for connecting the selected timing device to -

said switches. As both timing devices are or can
be of the same construction it is necessary to
describe only one of them in further detail. Ac-
cordingly, referring now to Figs. 1 to 4, 8 and 9
of the drawings it will be observed that the tim-
ing device comprises a supporting panel 101 at
the back of which is mounted an electric clock C
of the proper construction for rotating the tim-
ing disk 170 one revolution in a predetermined
period of time. Said disk 170 is a cardboard
disk, suitably calibrated as described in said pat-
ent, and is carried by a plate 712 fixed to the
shaft 174 of the clock in any suitable way as by
a set-screw 175, Said disk 70 is secured in
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the panel. Also an electrical receptacle | 1, hav-
ing a plurality of terminals, is mounted at the
front of the panel for engagement with the ter-
minals 137 and 139 of wires 137’ and 139’/ (shown
in Fig. 7) of a cable 119 by which the electric
circuit including the switches thereof are placed
under the control either of timer TI or T2. In
other words, the terminals of cable 119 are con-
nected to the receptacle of either timer TI or
timer T2 for placing the apparatus under the con-
trol of the selected .timer. An opening 12{ is
provided in the side of the cabinet to permit the
cable 119 to be projected therefrom for connec-
tion to timer T2 which, ag explained above, can
be connected to control the apparatus even though
said timer is positioned externally of the eabinet,.
Opening 121 is provided so that the door 26 of the
cabinet can be kept closed and locked during the
operation of the apparatus. It will be understood
that timer T2 may be kept in its own individual
cabinet and sealed therein by providing the cabi-
net with a door which can be lockeq to prevent
tampering with the timing device during the oper-
ation of the apparatus under its control. Thus, to
blace the apparatus under the control of timer
T2, it is only necessary to disconnect cable 119
from timer Ti and connect said cable to timer
T2 by plugging the terminal end of said cable
into the terminal receptacle ({71 on the timer
panel of the timer T2, The manner in which
this is accomplished by means of cable (19 will
be subsequently described in detail with reference
to Fig. 7 of the drawings.

Switch 109 which is controlled by the timer
device on the panel of which said switch is
mounted operates in conjunction with a switching
mechanism 123 (Fig. 3) actuated by shaft i06.
Said switching mechanism comprises a double
throw switch 125 operated by a cam 27 fixed to
and rotated by shaft 1086, said double throw switch
125 and the relation thereof to operating cam 121
being illustrated more or less diagrammatically
in Fig. 7. Switch 109 and switch {25 operate
jointly to control the circuit of motor M for
operating shaft 44. This joint operation will be
understood from an inspection of the circuit dia-




4

gram shown in Pig. 7. Assuming that the timer
T{ is connected to the circuit for controlling the
operation of the apparatus, and assuming that
the operation of the apparatus Is started, the
part 184 of arm 186 being in a notch of the timer
disk 170, a circuit is completed through motor
M from one side Li of the line through the con-
nection (19¢ of the means which connects the
circult through the timer to switch 109 of said
timer, the movable arm [08a of said switch being
in engagement with the stationary terminal 108
which Is connected to the stationary terminal
128a of switch 125. Said terminal 126a and a
companion terminal 125b are bridged by a mov-
able contact member 126c fixed to the rod i21a
which is engaged and actuated by cam 127, From
terminal 2560 the current passes to the other side
L2 of the line.

When the circuit of the motor is closed con-
veyor 42 is actuated for transferring the tissue
carrier 60 from one receptacle to the next re-
ceptacle and during this time shaft {06 makes one
revolution. At the end of the revolution of shaft
106 cam (27 actuates switch {25 through the en-
gagement thereof with rod 127¢ for disengaging
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movable contact member 125¢ from the station-

ary contact members 125a¢ and 125b and at the
same time moves the movable contact member
1254 of the switch into engagement with the sta-
tionary contact members §25e for bridging the
latter, and simultaneously breaking the circuit
through the motor and interrupting the oper-
ation of the apparatus for the time being. It
will be observed that one of the terminals 125e
is connected to a terminal §89¢ of switch {09, but
at this time movable switch member {09 is out
of engagement with said terminal {09c, so that
the circuit is not completed through said switch
when cam 127 actuates switch 125 to interrupt
the same at the contacts {25a¢ and i25b. How-
ever, during this time part {84 of arm 86 is in
the notch of the timing disk 178 which continues
to rotate and shortly after the actuation of switch
125 by cam 127, part 184 of arm {86 is moved out
of the notch and is engaged by the edge of the
disk and thereby actuates arm 186. Switch 108
is at this time actuated for disengagement of the
movable contact {09a thereof from contact {09b
and the engagement thereof with contact {08c,
thus completing the circuit of the motor through
contacts 125¢ and said contact 109¢. ‘The motor
is thus effective to actuate shaft {06 but only
for a fraction of a turn, i. e., only until cam 127
disengages the switch operating member 127a
permitting the spring {29 to move switch 125 to
its ipitial position for disengaging bridging mem-
ber 126d from stationary contacts 125e, thus
again interrupting the circuit of the motor M.
‘While bridging contact {25¢ is engaged with sta-
tionary contacts 125a and 1256 and the switch
is thus conditioned for the next operation of the
motor, the circuit through the motor is not com-
pleted since it is interrupted through the switch
108 which remains in engagement with contact
108¢ until subsequently operated by arm {86
when the part 188 of said arm enters into a notch
brought into registry therewith when the timing
disk 170 has rotated a predetermineq distance.
It will also be understood that only a small de-
gree of rotation is necessary to disengage cam
121 from the switch operating mechanism to
permit closing of contacts 25¢ and 125b by
bridging member {25¢ thus placing the switching
device in condition for completing the circuit
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through the motor when switch 109 is next actu-
ated under the control of timing disk 170.

As explained above when the cycle of opera-
tion of the apparatus is of short duration the
time consumed by the several actuations of the
apparatus for transferring the tissue from one
receptacle to another may constitute a substan-
tial part of the total time of the complete cycie
of operation, thus appreciably cutting down the
periods during which the tissue is subjected to
treatment in the several receptacles. According-
ly, a feature of the present invention resides in
eliminating this objection without, however, re-
quiring more than one revolution of the timing
disk 170. In the form of the invention herein
disclosed this result is accomplished by inter-
rupting the electric clock motor of the timing de-
vice during the several actuations of the appa-
ratus within the cycle of operation thereof, Ac-
cordingly, provision is made for interrupting the
circuit through the electric clock of the timing
device during the rotation of shaft £06. The
means provided for this purpose comprises a
micro or other suitable switch {31 mounted in
stationary position in relation to shaft 106 and
provided with an actuating pin 133 adapted to
be operated by a cam 135 fixed to and rotated by
said shaft 106, Cam 135 is designed so that it
holds switch 13| open except when shaft (86 is
stationary during each of the several rest periods
of the shaft actuating mechanism when the tissye
is immersed in the several receptacles. Switch
131 comprises a movable spring contact member
f8la which is biased to ecircuit closing position

5 but which is held open by cam i35 during the

rotation of shaft 106. Cable 119 which connects
the apparatus for control optionally under timer
T{ or T2 consists of wires 137", 139’, 119, 109%’
and 108¢’. As shown in Fig. 7, wire 139’ is con-

40 nected to one side Li of the line and wire {37’ is
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connected to the other side Ls of the line through
switch 131. Wires §137’ and 139’ terminate in plug-
in terminals shown as switches 437 and 139, re-
spectively, in Fig. 7 and are connected optionally
to the terminals 137a and {39%q, respectively, of
timer T! or to the terminals {31 and 1390, re-
spectively, of timer T2, Thus, switch 131 is con-
nected optionally to the circuit of clock TCi of
timer T1 or to the circuit of clock TC2 of timer
T2. Wire t19’ terminates in a plug-in terminal
shown as a switch {19¢ in Fig. 7, and is connected
optionally either to terminal {196 of switch 109
of timer T or to a similar terminal f18¢ of switch
108 of timer T2. Wire (09b’ terminates in g -
plug-in terminal! which is connected either to
terminal 109 of timer T! or to the similar ter-
minal 109b of timer T2, and wire 109¢’ termi-
nates in a plug-in terminal which is connected
either to terminal #09¢ of timer T! or to the
similar terminal 08¢ of timer T2 for connecting
terminals {25a¢ and 125e, respectively, of switch
125 to terminals 1096 and {09¢, respectively, of
either timer T! or timer T2. Wires 1095’ and
108¢c’ leading to timer T2 are shown in dotted
lines in Fig. 7, since as shown in this figure of
the drawings timer T2 is disconnected from the
apparatus, the latter being at this time under
the control of timer T4, It will be understood
that receptacle 117 of each timer is provided with
terminals in which said plug-in terminals of cable
19 are respectively received.

It was explained above that when the tissue is
immersed in the parafiin-bath receptacle 40 the
interior of said receptacle has & vacuum pro-
duced therein, for which purpose & vacuum pump
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P is connected to said parafin-bath receptacle.
The electric motor PM for operating the vacuum
pump is started and stopped automatically at
predetermined times, that is, at the time the tis-
sue is immersed in the paraffin bath and at the
time said tissue is removed therefrom. For ac-
complishing this result  an automatically op-
erated switch 141 is provided in the circuit of
the pump motor PM for controlling the latter.
Said switch (41 is mounted in stationary position
on the fixed guide bearing 64 of shaft 44 and is
provided with an operating pin I4fa in position
to be actuated by a member (81b fixed to.and
movable with the spider 42a of conveyor 42.
Thus, when the conveyor is lowered for bringing
the tissue into receptacle 40 switch i41 is closed
and completes the circuit through the vacuum
pump motor PM. Said switch 141 is biased to
open position so that when the conveyor is raised
‘for removing the tissue from the parafiin bath
the circuit through the vacuum pump motor is
broken thus interrupting the action of the vacuum
pump. As explained above in order to facilitate
removal of cover 48a from the paraffin bath-re-
ceptacle when the conveyor moves upwardly pro-
vision is made for breaking the vacuum, this be-
ing accomplished by the movement of valve 48¢
upwardly in chamber-forming part 48d, as illus-
trated in Fig. 5, when the conveyor starts to move
upwardly, It will be understood that the time
during which the vacuum pump motor PM op-
erates is controlled by the timing disk 170, which
is provided for this purpose with a peripheral
notch, for example, the notch 1T{ (Fig. 8). The
heater for the paraffin-bath receptacle is indi-
cated at 143 in Fig. 7. v

While I have shown and described the pre-
ferred embodiment of my invention it will be
understood that the latter may be embodied
otherwise than as herein shown or described, and
it will be also understood that in the embodi-
ment of the invention herein disclosed certain
changes may be made and will occur to skilled
artisans particularly in view of my disclosure
herein. Therefore, I do not wish to be Hmited to
the invention as herein specifically illustrated or
described except to the extent which may be re-
quired by the scope of the appended - claims.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. In an automatic immersion apparatus in-
cluding a stationary receptacle adapted to con-
tain a liquid, a carrier mounted for movement
into and out of said receptacle, means for sealing
said receptacle when said carrier is in said re-
ceptacle, a vacuum pump connected to said re-
ceptacle for creating a vacuum therein, means
for actuating said pump and means operable in
response to the movement of said carrier into said
container for controlling the operation of said
pump-actuating means.

2. In an automatic immersion apparatus in-
cluding an open-top receptacle adapted to con-
tain a liquid, a vacuum pump connected to said
receptacle, a carrier mounted for movement into
and out of said receptacle through the open top
thereof, a sealing cover for said receptacle moved
on and off the top thereof when said carrier enters
and leaves said receptacle, respectively, whereby
said receptacle is sealed when said carrier enters
the same and is opened when said carrier leaves
the receptacle, means for actuating . said pump
and means actuated in response to the movement
of said carrier into the receptacle for controlling
the operation of said pump-actuating means.
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3. In an automatic immersion apparatus in-
cluding an open-top receptacle adapted to con-
tain a liquid, a vacuum pump connected to said
receptacle, a carrier mounted for movement into
and out of said receptacle through the open top
thereof, a sealing cover for said receptacle moved
on and off the top thereof when said carrier enters
and leaves said receptacle, respectively, whereby
sald receptacle is sealed when said carrier enters
the same and is opened when said carrier leaves
the receptacle, means for actuating said pump
means actuated in response to the movement of
said carrier into the receptacle for controlling
the operation of sald pump-actuating means, and
timing means for stopping the operation of said
pump-actuating means,

4. In an automatic immersion apparatus in-
cluding a stationary receptacle adapted to con-
tain a liquid, & carrier mounted for movement
into and out of said receptacle, intermittently
operable means for creating a vacuum in said
receptacle, means actuated in response to the
movement of said ca:rier into said receptacle for
initiating the operation of said vacuum-creating
means, means automatically operable after a pre-
determined period of operation of said vacuum
creating means for terminating said operation
and for withdrawing said carrier from said re-
ceptacle, and means operable under the control
of said carrier withdrawing means for admitting
air into said receptacle for breaking the vacuum
therein preliminary to the removal of said carrier
from said receptacle.

5. In an automatic immersion apparatus in-
cluding a receptacle adapted to contain s liquid,
a carrier mounted for movement into and out of
said receptacle, means for sealing said receptacle
when said carrier is in said receptacle, a vacuum
pump connected to said receptacle for creating a
vacuum therein, means operable in response to
the movement of said carrier into said container
for controlling the operation of said vacuum
bump, a conveyor for said carrier, and means
operable under the control of said conveyor for
admitting air into said receptacle for breaking
the vacuum therein. '

6. In an automatic immersion apparatus com-
prising a liquid-receptacle, a vertically movable
conveyor, a carrier supported by said conveyor
and movable by the latter into and out of said
receplacle, and a cover for said receptacle also
supported by said conveyor and movable there-
with and as a unit with said carrier for covering
the receptacle into which said carrier is moved,
said receptacle having provision for connection
to a source of vacuum, said.cover having means
to provide an air-tight closure for said receptacle,
said cover having a port for the passalge of air
into sald receptacle, a valve for opening and
closing said port, and means operable under the
control of said conveyor for actuating said valve
to close said port when said container is moved
into said receptacle and thereafter to open said
port to break the vacuum in said receptacle pre-
liminary to the movement of said cover off said
receptacle. -

7. In an automatic immersion apparatus com-
prising a receptacle adapted to contain a liquid,
a carrier movadle into and out of said receptacle,
and a conveyor for said carrier, said carrier com-
prising a cover for said receptacle, said cover
having an opening, a valve for said opening, said
valve being moved to closed position when the
carrier is'moved into said receptacle, and a con-




6

nection between said conveyor and said valve for
moving the latter to open position at the start of
the operation of said conveyor preliminary to
moving said carrier out of said receptacle.

8. In an automatic immersion apparatus com-
prising a receptacle adapted to contain a liquid,
a carrier movable into and out of said receptacle,
and a conveyor for said carrier, said carrier com-
prising a cover for said receptacle, said cover
" having an opening, a rod for supporting said

cover and carrier as g unit from said conveyor,
said rod having a lost motion connection with said
cover, a valve on said rod for controlling said
opening in the cover, said valve being moved to
closed position by the movement of said conveyor
in one direction when the cover is seated on said
receptacle and moved to open position at the start
of the movement of said conveyor in the opposite
direction whereby to uncover said opening before
the cover is unseated from said receptacle.

9. In apparatus of the character described
which comprises a receptacle for a fluid, closure
means movable to position for respectively clos-
ing and opening said receptacle, a vacuum pump
connected to said receptacle for producing re-
‘duced gaseous pressure therein when said recep-
tacle is closed by said closure means, and means
for actuating said vacuum pump, means for op-
erating said closure means to close and open said
receptacle, and means operable under the contro]
of said closure-operating means to control the
operation of said pump-actuating means.

10. In apparatus of the character described
which comprises a receptacle for g fluid, clo-
sure means movable to positions for respectively
closing and opening said receptacle, a vacuum
pump connected to said receptacle for producing
reduced gaseous pressure therein when said re-
ceptacle is closed by said closure means, and
means for actuating said vacuum pump, means
for operating said closure means to close and
open said receptacle, means operable under the
control of said closure-operating means to con-
trol the operation of said pump-actuating means,
and time-controlled means for controlling the
operation of said closure-operating means.

11. In apparatus of the character described
which comprises a receptacle for a fluid, clo-
sure means movable to positions for respectively
closing and opening said receptacle, a vacuum
pump connected to said receptacle for producing
reduced gaseous pressure therein when said re-

" ceptacle is closed by said closure means, and
means for actuating said vacuum pump, means

for operating said closure means to close and’

open said receptacle, means operable under the
control of said closure-operating means to con-
trol the operation of said pump-actuatine means,
and means for actuating said closure-operating
means.

12. In apparatus of the character described
which comprises a receptacle for a fluid, clo-
sure means movable to positions for respectively
closing and opening said receptacle, a vacuum
pump connected to said receptacle for producing
reduced gaseous pressure therein when said re-
ceptacle is closed by said closure means, an elec-
tric motor for actuating said pump, and a switch
for starting and stopping said motor, means for
operating said closure means to close and open
said receptacle, and means operable under the
control of said closure-operating means to op-
erate said switch to start said motor when said
closure means is in receptacle-closing position
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and to stop sald motor when said closure means
is in receptacle-opening position.

13. In apparatus of the character described
which comprises a receptacle for a fluld, clo-
sure means movable to positions for respectively
closing and opening said receptacle, a vacuum
pump connected to said receptacle for producing
reduced gaseous pressure therein when said re-
ceptacle is closed by said closure means, an élec-
tric motor for actuating said pump, and a switch
for starting and stopping said motor, means for
operating said closure means to close and open
said receptacle, and means operable under the
control of said closure-operating means to oper-:
ate said switch to start said motor when said
closure means is in receptacle-closing position
and to stop said motor when said closure means
is in receptacle-opening position, and supple-
mentary means associated with said closure
means for breaking the vacuum in said receptacle
preliminary to the movement of said closure
means from said receptacle-closing position
thereof to said receptacle-opening position there-
of.

14. In apparatus of the character described
which comprises a receptacle for a fluid, closure
means movable to positions for respectively clos-
ing and opening said receptacle, a vacuum pump
connected to said receptacle for producing re-
duced gaseous pressure therein when said re-
ceptacle is closed by said closure means, and
means for actuating said vacuum pump, means
for operating said closure means to close and
open said receptacle, and means operable under
the control of said closure-operating means to
control the operation of said pump-actuating
means, and supplementary means associated with
said closure means for breaking the vacuum in
said receptacle preliminary to the movement of
said closure means from said receptacle-closing
position thereof to said receptacle-opening posi-
tion thereof.

15. In apparatus of the character described
comprising g plurality of open-top receptacles for
fluids, said receptacles being arranged in a circle,
a cover for said receptacles mounted for move-
ment in & circle above said receptacles to positions
in which said cover registers with the tops of said
receptacles, respectively, said cover being also
mounted for movement toward and away from
the tops of said receptacles, respectively, for clos-
ing and opening the receptacle when said cover
is in registry therewith, means for producing a
vacuum in one of said receptacles, means for mov-
ing said cover in said circle and toward and away
from said receptacles, and means operable under
the control of said cover-moving means only
when said cover is in closing relation to said one
receptacle to initiate the operation of said vacu-
um producing means to produce a vacuum in said
one receptacle.

16. In apparatus of the character described, a
receptacle for a fluid, a cover mounted for move-
menttopositionstoopen and close said receptacle,
means operable to create a vacuum in said recep-
tacle when said cover is moved into said recep-
tacle closing position, a conveyor for said cover,
and means operable under the control of said
conveyor for admitting air into said receptacle
to break the vacuum therein preliminary to the
movement of said cover from said receptacle-
closing position to said receptacle-opening posi-
tion.

EDWIN C. WEISKOPF.



