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2,741,221
AUTOMATIC IMMERSION APPARATUS

Edwin C, Weiskopf, Brewster, and Andrés Ferrar, Jr.,
Uniondale, N. Y., assignors to Techzicon Internatisnal
Ltd.,, New York, N. Y., a corporation of New York

Application June 1, 1953, Serial No. 358,812
34 Claims. (CL 118—425)

The present inventicn relates to automatic immersion
apparatus. An object of the present invention is the
provision of tissue processing apparatus having means for
reciprecating the tissue in the treating liquid whereby
to improve the penetration of the liquid into the tissue
and to decrease the time of treatment of the tissue.

Amnother object is to provide an automatic immersion
apparatus or tissue processing machine of the type shown
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in U. S. Letters Patent No. 2,341,197 and 2,341,198 -

granted to Edwin C. Weiskopf, a joint inventor hereof,
and in U. S. Letters Patent No. 2,583,379 granted to Nel-
son G. Kling, which apparatus will proved for improved
penetration of the liquid into the tissue and a decreased
time of tissus treatrnent without the necessity for rotating
the tissue in the treating liquid. In respect to one of the
aspects of the present inventions, another object is to
provide such a tissue processing machine with means for
reciprocating the tissue while the latter is immersed in
the liquids in the various receptacles.

A further object of the invention is genérally to pro-
vide an automatic immersion apparatus or machine of
generally simplified and improved construction and opet-
ation, while retaining the basic advantagéous features
of the machines shown by the patents referred to above.

The above and other objects, features and advantages
of the present invention will be more fully understcod
from the following description considered in comnection
with the accompanying illustrative drawings.

In the drawings:

Fig. 1 is a top plan view of an apparatus pursuant to
the present invention which illustrates the best mode
presently contemplated by us of carrying out our invea-
tion, portions therecf being broken away for purposes
of illustration;

Fig. 2 is a secticnal view taken on the line 2—2 of
Fig. 1, and illustrates the material holders in an upper-
most position thereof in the fluid receptacles;

Fig. 3 is a fragmentary view similar to Fig. 2, on an
enlarged scale, with parts omitted, broken away, and
sectioned for purposes of illustration;

Fig. 4 is a sectional view taken on the line 4—4 of
Fig. 3;

Fig. 5 is'a fragmentary detail of a modification;

Fig. 6 is a front elevation view of apparatus pursuant
to another embodiment of the present invention, parts
thereof being illustrated in section;

Fig. 7 is a top plan view of the apparatus shown in
Fig. 6 with parts broken away for purposes of illus-
tration;

Fig. 8 is a fragmentary elevation view, on a larger
scale, of a portion of the apparatus shown in Fig. 6,
parts being omitted, broken away, and shown in section,
for purposes of illustration;

Fig. 9 is a sectional view, on an enlarged scale, taken
on the line 9—9 of Fig. 7;

Fig. 10 is a fragmentary view as seen on the line 10—19
of Fig. 8;

Figs, 11, 12, and 13 are sectional views taken on the
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lines 11—11, 12—12 and 13—13 respectively of Fig. 8;
and

Fig. 14 is a view illustrating a material holder in posi-
tion outwardly of a fluid receptacle into which the mate-
rial holder is about to be immersed or from which it has
just been withdrawn.

The immersion apparatus or tissue treatment machine
of the present invention is of the general type illustrated
and described in the previously identified Weiskopf and
Kling patents. Referring now to Figs. 1-4 of the draw-
ings in detail, the automatic immersion apparatus or tis-
sue treating machine 20 which embodies the present in-
vention comprises a frame 22 mounted on a support 24
which is preferably in the form of a cabinet 26, a
portion only of which is illustrated, in which are mounted
electrically operating timing devices, portions of which
are illustrated at 28 and 30, said cabinet and timing de-
vices being fully illustrated and described in the pre-
viously identified Kling patent. The frame 22 com-
prises the upper and lower receptacle supports 32 and
34, respectively, a base member 35 on which the lower
support 34 is disposed, and a plurality of circumferentially
spaced vertical rods 36 secured at their lower ends in
the circumferentially spaced ears or lugs 38 provided
on the lower support 34, and secured at their upper
ends in the circumferentially spaced ears or lugs 46 pro-
vided on the upper support 32. A plurality of receptacle
holders 42, each in the form of a shallow pan, is car-
ried by supports 32 and 34, being secured thereto in
any suitable way, as by screws 44. The receptacle hold-
ers 42 are arranged in uniform circumferentially spaced
relation for similarly positioning the removable recep-
tacles or beakers 46, as will be readily understood. It
will be noted from Figs. 2 and 3 that the supports 32 and
34 surround various mechanisms and are therefore pro-
vided with central circular openings 48 and 50 respec-
tively.

A conveyor or holder is mounted for vertical and ro-
tary movements for moving the tissue, microscope slides,
or other material into and out of the various receptacles
46 at predetermined intervals and for simultaneously
moving the receptacle covers 54. Said. conveyor com-
prises an inverted dished member or spider 52 which
is provided with a series of circumferentially spaced up-
wardly extending arms, here shown as rods 55 and 2
plurality of circumferentially spaced downwardly extend-
ing rods 56, rods 55 being inclined upwardly and out-
wardly and rods 56 being inclined downwardly and out-
wardly. All of said rods are rigidly but preferably
removably secured to the dished member 52. For this
purpose, the rods 55 are preferably threadedly engaged
in the upper surface of the dished member 52, being
retained therein in any suitable way, as by the set screws
58, it being noted that the member 52 is provided at
its inner surface with the bosses 66 for receiving said
set screws.  In order to receive the rods 56, the cir-
cumferential edge of the member 52 is thickened, as at
62, and the rods 56 are circumferentially secured in
said thickened edge portion 62, being preferably thread-
edly engaged therein and sécured therein as by the set
screws 64. At the outer end thereof, each of the rods
is provided with a bracket or arm 66, one end of which
is provided with a tubular internally threaded portion
68 in which the free end of the rod is threadedly engaged
and secured therein, as by a set screw 78. At the other
end thereof, each bracket 66 is provided with an open
slotted portion 72 for supporting an apertured material
holder 74. Said material holder is substantially the
same as the material holder illustrated and described in
the Kling patent, as well as in U. 8. Letters Patent No.
2,539,802 to Edwin C. Weiskopf, a joint inventor here-
of. The holder 74 is carried by a spindle 78, the lower
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end of which is provided with the channel shaped member
78, which has provision for removably mounting the
holder 74, as fully illustrated and described in said latter
patenis, and as indicated herein at 89. At the other
-end thereof, the spindle is provided with an enlarged
head:82 and with a flange 84 spaced below the head,
theslotted end 72 of the bracket 66 engaging the spindle
76 between said head and flange. The cover 54 is pro-
vided -with a central aperture 86 having a diameter sub-
stantiaily larger than the diameter of the spindie 76.
Therefore, it will be readily apparent that when the per-
forated holder 74 is to be immersed into the fluid in a
receptacle 46 from a position outwardly therefrom, as
in Fig. 14, the downward movement of the holder into
the receptacle will effect the engagement of the cover
54 on the companion receptacle and the holder will be
fre to continue moving further into the receptacle. Sim-
ilarly, it will be readily apparent that outward movement
of the holder from the receptacle will result in the re-
moval of the cover from the receptacle, as illustrated
in Fig. 14.

In order to operate the coaveyor 52, the latter is
mounted on -a vertically extending shaft 88, the upper
end of which extends through a housing 148 and is suit-
ably secured in the central thickened portion 99 of the
dished conveyor 32. The lower end of the shaft extends
into the base member 35, which mounts said housing,
and through a bearing member 118 secured to a frame
- member 114 within the housing, as-at 111. The shaft
8% is provided with the vertically spaced collars 94 and
‘96, respectively, which are suitably secured thereto. The
shafts or rods $8 are suitably secured in the lower collar
86 and extend through the upper collar 94, the upper
ends of said reds being secured in the thickened portion
89 of the cupped conveyor member 52. Consequently,
it will be readily apparent that the shaft 88, the collars
94 and 96, the rods 98 and the spldel 52 are mounted
for unitary movement.

The previously described unit is vertlcally and  rotat-
ably movable. More particularly, it will be understocd
that during one operating cycle of the machine, the con-
veyor 52 is moved vertically upwardly, for withdrawing

the tissue or other material holder 74 from the receptacle.

in which it had previcusly been positioned, after which
said conveyor is turned so as to align said holder axially
with the succeeding receptacle, following which the con-
veyor carrier 52 is lowered so as to position said holder
in ‘said next receptacle where it remains for a predeter-
mined length of time, after which the next operating
cycle of the machine takes place. Mechanism for thus
moving the unit which, as before stated, includes the con-

. veyor member 52, the shaft 88 and the rods 98, com- .

prises an intermittent mechanical movement, which is
preferably of the type fully illustrated and described in
the Kiing patent. Since the mechanism for effecting said
-movement of the conveyor 52 does nof, per se, consti-
tute part of the preseat invention, said mechanism is not
fully illustrated or described herein, in view of the com-
plete illustration and description thereof in the Kling pat-
ent, and portxons only thereof are illustrated and de-
scribed. herein.

The shaft 88 is mounted for vertical and rotary move-
ment in the previously mentioned lower guide bearing
118 and in an upper guide bearing 112. As in the Kling
patent, provision is also: made for the horizontally dis-
posed mounting 11§ which is internally cylindrical and
which is secured to suitable frame plates. Said member
116 has a circular opening through which and in which
the shaft 88 and members associated therewith are mov-
able. A cylindrical bearing 118 is fixed to mounting mem-
ber 116 in said opening. A cylindrical member 120
is journalled for rotation in bearing 118 and is provided

- ‘with the above mentioned bearing sleeve 112 in which
the shaft 88 is journalled for rotation and for longitudi-
nal movement. - A plate 122 is fastened to cylindrical
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member 120 at the top thereof, to rotate with said cylin-
drical member and is supported by the mounting member
116 thus, in turn, supporting the cylindrical member 120.
Registering openings are provided in the cylindrical mem-
ber 129 and in the plate 122 for the passage therethrough
of the rods 98. The Geneva gear member 124 is fastened
to the cylindrical member 126, said Geneva gear mem-
ber being provided with openings for the passage there-
through of the rods 98. As fully illustrated and described
in said Kling patent; a suitable motor operates through
a main drive shaft to drive the Geneva gear member. As
fully explained in said Kling patent, the motor is operated
intermittently under the control of the previously identified
timing devices 28 and 3. During one revolution of said
main drive shaft, the conveyor member 52 hereof is
turned through an angular distance required to move the
holder 74 from a position over one receptacle 46 to a
position over the adjacent receptacle. However, before
this angular movement of carrier 52 can take place, it
is necessary to move the unit, which includes the carrier.
member 52, upwardly to withdraw the holder 74 from
the receptacle 46 in which it is positioned. The mech-
anism for moving said unit upwardly to withdraw the’
holder 74 from the receptacle, so that it can be moved
to the next receptacle, and for moving the unit down-
wardly so as to position the holder within said last men-
tioned receptacle includes a rotary cam 125 which ro-
tates with the main drive shaft and a pivoted cam follower
arm 127 which is operated by the cam. A roller 131
is revolvably mounted on a pin 133 fixed to the outer
end of said arm, said roller engaging the lower edge 135
of collar 96 io effect the vertical reciprocation of the
shaft 88, as explained in said patent to Kling,.

When the holder has been moved into a receptacle, it
is moved- within the liquid therein for improving the
action "of the liquid on the material. Pursuant to the
present invention, the holder is reciprecated in a vertical
direction in the liquid. More particularly, in the pres-
ent invention, this is accomplished by moving the con-
veyor member 52 back and forth, upwardly from the
full line position thereof illustrated in Fig. 3, to the
broken line position-therecf, and then back again to the
full line position. It will be understood that when said
conveyor is in said broken line position, the. holders 74
are disposed within the companion receptacles 46 as illus-
trated in Fig. 2, it being noted that the covers 54 are not
engaged during this upward movement of the holders
within the receptacles so that it will be readily apparent
that said upward movement is not sufficient to remove
the holders completely from the fluid within the con-
tainers or to withdraw the holders from the receptacles,
as in the case of the movement of the holders in succes-
sion from one receptacle to another, the withdrawn posi-
tion of the holders in the latter case being as illustrated
in Fig. 14.

In order to accomplish said vertical reciprocation of
the holders within the receptacles, provision is made for
a lever 126 which is pivoted intermediate the ends thereof
on a pivot 128 carried by a bracket 129 provided on
the frame member 139 within the housing 18%. Tt will -
be understood that said frame member 139 is suitably sup-
ported by the base frame member 114.- At one end therect,
the lever 126 is provided with a roller 132 which en-
gages under the circular collar 96, as best jllustrated in
Fig.”5. It will be noted that the frame member 139
is provided with an opening 134 through which the lever
126 extends. At the other end thereof, the lever 126
is forked, as at 136, and said forked portion mounts a
roller 138. In order to -effect pivotal movement of the
lever 126 about the pivoi 128 thereof, provision is made
for an additional electric motor 140, having a shaft 142
which mounts the disc or cam 144 for rotation. It will
be noted from Fig. 3 that the disc 144 is eccentrically
mounted on the shaft 142, A spring 146 has one end
thereof secured to the lever 126 -between the pivot 128
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and the fork 136 thereof, as at 148, and the other end
of the spring is anchored to the frame base 114 as at
150. 1t will be understood that the spring biases the lever
126 for biasing the roller 132 against the collar 96.

The electric motor 148 operates continuously during
the operation of the mechanism 20. The eccentric 144
operates upcn the roller 138 to move the latter from
the full line position thereof, illustrated in Fig. 3, to the
broken line position thereof, whereby to raise the roller
132, from the full line position thereof to the broken
line position thereof, for raising the convevor member
52 from its foll line to its broken line position in Fig.
3. Upon continued rotation of the eccentric 144 to
eliminate the camming of the roller 138 thereby, the
spring 146 continues to bias the roller 132 against the
collar 96. However, upon said elimination of the cam-
ming of the roller 138, the weight of the conveyor 52
and its associated parts, and the weight of the shaft 88
and its associated parts, is sufficient to move the con-
veyor downwardly against the bias of the spring 146
to return the shaft to the full line position thereof and
consequently to move the roller 138 up to its full line
position for engagement by the eccentric 144 during the
next cycle of rotation thereof. It will be readily appar-
ent that the extent of travel of the holder 74 during said
vertical oscillations or reciprocations thereof is dependent
upon the size of the eccentric 144 and that the number
of said oscillations per unit of time is dependent upon
the speed of operation of the motor 140. We have found
that satisfactory results have been achieved by oscillating
the holder 74, 15%2 times per minute through vertical
movements of one-half inch in length.

Referring now to Figs. 6-14 in detail, there is illus-
trated another embediment of our present invention. The
present embodiment, as in the Kling coastruction, pro-
vides for each rod carried by the conveyor member hav-
ing provision for operating a pair of holders. Referring
now specifically to Fig. 6, provision is made for the frame
150 which is mounied on the support 24, which, as previ-
ously indicated, is in the form of a cabinet in which the
electrically operated timing devices 28 and 30 are
moeunted. The frame 159 includes a base 152, a plurality
of circumferentially spaced hollow bracket arms 154, a
plurality of vertical rods 156 secured at their lower ends
in the outer ends of arms 154, respectively, and a plu-
rality of bracket arms 158 secured to the upper ends
of the vertical rods 156. Lower and upper receptacle
supports 166 and 152 respectively, are mounted on the
bracket arms 154 and 158 to provide a construction
which is substantially similar to that shown in the Kling
patent. A plurality of receptacle holders 42, as previ-
ously described in connection with the prior embodi-
ment, are carried by the supports 166 and 182, being se-
cured therete preferably by the screws 44. The re-
ceptacle holders 46 are arranged in uniform circumfer-
entially spaced relation for similarly positioning the re-
movable receptacles or beakers 46. It will be noted
from Figs. 6 and 8 that the supports 160 and 162 sur-
round various mechanisms and are therefore provided
with central circular openings 164 and 166 respectively.

The conveyor 168 is mounted for vertical and rotary
movements for moving the tissue, microscope slides, or
other material into and out of the various receptacles
46 at predetermined intervals and for simultaneously
moving the receptacle covers 54. Instead of the unitary
conveyor member, as at 52 in the prior embodiment, the
conveyor 168 comprises the conveyor plate 170 and the
spider 172. As hereinafter described in detail, the con-
veyor members 170 and 172 operate as a unit for re-
moving the holders from the receptacles and for rotating
the holders to position the latter over the next receptacles
into which they are to be inserted and then to move the
holders downwardly intc said latter receptacles. How-
ever, in order to effect the vertical reciprocation of the
holders within the receptacles, the conveyor member 170
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remains stationary while the spider 172 is reciprocated.
The spider 172 is provided with a plurality of circumfer-
entially spaced baycnet coupling elements 174. The
elements 174 are hollow members which are threaded
externally thereof, as at 176, and which are provided
with the diametrical slotted portions 178. By means of
said tubular elements 174, the conveyor member 172
is adapted to mount a series of circumferentially spaced
upwardly extending arms, here shown as rods 180, and
a plurality of circumferentially spaced downwardly ex-
tending rods 182, said rods 180 being inclined upwardly
and outwardly and rods 182 being inclined downwardly
and outwardly. All of said rods are rigidly but prefer-
ably removably secured to the spider 172. It will be
noted that the upper rods are secured to alternate ones
of the connector elements 174, and similarly the lower
rods are secured to alternate ones of the connectors 174
so that each upward rod extends between a pair of down-
ward rods and similarly each downward rod extends be-
tween a pair of the upward rods. The securement is
the same for all the rods 180 and 182 as is illustrated by
Fig. 9 with reference to one of the rods 182. it will
be noted that at the connecting end thereof, each of the
rods is provided with a horizontal portion 184 which is
provided with the transversely extending pin member 186
which is adapted to engage in the slotted portions 178 of
the connector element 174 when the horizontal portion
184 is inserted within said connector element. Each rod
is also provided with the internally threaded nut 188
which threadedly engages the connector element 174 to
secure the rod therein. Therefore, it will be apparent
that the rods are releasably secured to the spider 172
by the bayonet couplings constituted by the connector
elements 174, the pins 186, and the nats 188. As here
shown, each of the rods is provided at the other end
thereof with a T coupling 199 in which is secured a rod
member 162 which extends transversely of the rod 180
or 182 as the case may be. The rod member is pro-
vided at the opposite ends thereof with depending por-
tions 194 each of which is adapted to threadedly engage
a spindle 76A of the material holder 74. As in the
prior embodiment, the spindle 76A extends throngh an
aperture 86 provided in the cover 54, the diameter of the
aperture being substantially larger than the diameter of
the spindle. The spindle 76A mounts the material holder
74 in substantially the same manner as previously de-
scribed by means of the pins 78 and 80. In view of the
foregoing it will be readily apparent that each of the
rods 180 and 182 is adapted to carry two of the holders
74 and two of the covers 54.

The mechanisms for raising and lowering the conveyor
168 and for turning the latter to move the tissue or other
material holders 74 into and out of the receptacles 46, in
succession, with intervening rest periods of the holders in
the respective receptacles is substantially similar to that
described in connection with Figure 3 and that illustrated
and described in the Kling patent. As illustrated in Fig.
8, the conveyor part or plate 178 is mounted at the top of
a tubular member or hollow shaft 208, which is mounted
for movement in 2 lengitudinally extending bearing slesve
262. The bearing sleeve 202 is mounted in position by
the frame member 204 to which it is secured as by the
screw 266. The sleeve 202 alsc extends into the hollow
member 268 which is suitably secured to the frame mem-
ber 114, as by the bolts 218. In order to seciire the
conveyor plate 170 to the tubular shaft 288, it will bs
noted that the upper end of the latter project from
the upper end of the slesve and is provided with s flange
212. The bolts 214, which are countersunk in the
conveyor plate 179, connect the latter to the flange 212 as
illustrated in Fig. 10. A horizontally disposed mounting
213, which is internally cylindrical, is releasably secured
to the upper ends of frame plates, of which one is illus-
trated herein at 215, as illustrated and described in said
Kling patent. Said member 213 has a circular opening
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218 into which the sleeve 202 extends. A cylindrical
bearing 228 is fixed to mounting member 213 in said
opening 218 thereof. A cylindrical bearing member 222
is journalled for rotation in bearing 228 and is provided
with a sleeve 224 which bears against the sleeve 282. A
plate 226 is fastened to cylindrical member 222, as illus-
trated and described in said Kling patents. Therefore,
it will be apparent that the plate 226 being secured to the
rotary member 222 rotates with the latter and is sup-
ported by meunting member 213, thus in turn supporting
the cylindrical member 222.

Openings 228 are provided in the cylindrical member
322, being diametrically disposed therein and similar open-
ings 239 are provided in the plate 226 in registry with the
openings 228 for the passage therethrough of the shafts
or rods 232. The lower ends of said rods 232 are fixed
to a collar 235 and the upper ends of the rods are con-
nected to flanged coupling member 234 which is provided
with openings 23§ (Fig. 11) in which the upper end por-
tions of said rods are received. The bolts 238 ccnuect
the flanged member 234 to the conveyor plate 176.

It will be noted that the shaft 209, the collar 23§, the
rods 232, the member 234 and the conveyor plate 17§ coa-
stitute a movable unit, and that said unit is vertically and
rotatably movabie. The conveyor spider 172 is mount-
ed on a shaft 248 which extends from the upper end of
the tubular shaft 209, the companion cenveyor member
179 being provided with a bearing member 242 in which
the shaft 248 is mounted for vertical movement. In
order to permit the vertical relative movement of the
shaft 248 and the conveyor plate 170 and yet retain said
parts against relative rotation, the shaft 240 is provided
with a verticaily extending key way or slot 244 and the
conveyor plate 178 is provided with a key 246 which is
secured thereto, as at 248, and which is provided with a
projecting finger 25¢ which is slideably engaged in the
key way 244. In addition, it will be noted that the hcllow
shaft 200 is provided with the opposed longitudinally ex-
tending closed slots 252 and the shaft 240 is provided with
a transverse pin 254 which extends into said slots. A
spring 256 is mounted on the hollow shaft 200 being dis-
posed thereon between the upper flange 212 thereof and
a collar 258 which is slideably movable on the hoilow
shaft 260 and which rests on the pin 254. It will be
undérstood that during one operating cycie of the ma-
chine, the conveyor plate 176 is moved upwardly to engage
the compénion conveyor member 172 and then both of
said members, which constitute the conveyor 163, con-
tinue to move vertically upwardly for withdrawing the
tissue or other material holder 74 from the receptacle
in which it had previously been positicned, after which
said comveyor is turned so as to align said helder axially
wiih. the succeeding receptacle, foilowing which the con-
veyor 168 is lowered so as to position the helder in said
next. receptacle where it remains for a predetermined
length of time after which the next operating cycle of
the machine takes place.. The mechanism for thus mov-
ing the unit, which as before stated includes the coir-
veyor plate 179, comprises an intermittent mechanical
movement, which ‘as here shown, is preferably comsti-
tuted by a Geneva gear movement of the same type, as
previously described in connection with Figure 3, and
which is fully illustrated and described in the Kling patent.
The driven Geneva gear member is indicated herein at
263 and, as previously indicated, is operated by a power
actuated shaft as shown and described in detail in said
Kling ‘pateat.

As indicated above in connection with the previously
described embodiment, vertical movement of the com-
veyor unit for moving the tissue holder into and out of
the receptacles is accomplished by the rotary cam i23
and the pivoted cam follower arm 127 which is operated
by the cam as illustrated and described in Figure 6 of the
Kling patent. Said arm is provided with the roller 131

which engages the lower edge 237 of the collar 235
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hereof to raise the conveyor plate 170 until the latter en-
gages the conveyor spider 172 and carries the complete
conveyer unit upwardly to remove the holders 74 from the
companion receptacles. . It will be understood that in the
operation of the mechanism for actuaiing the conveyor
188, the main power actuated shaft which operates the
Geneva gear mechanism makes one complete revolution.
under the control of either the timing device 28 or 36,
and during that revolution the tissue holder is transferred
from cne receptacle to. the next receptacle.

In order to provide for the vertical reciprocation
of the various holders within the various receptacles after
the holders have been immersed in the various fivids by
the downward movement of the conveyor 168, provision
is made herein for an additional shaft 268 which is mount-
ed for vertical movement within the hollow shaft 229.
While the shaft 289 is substantially circular in cross sec-
tion throughout the major longitudinal extent thereof, its
lower end portion is provided with flat opposing faces, as
illustrated at 262 in Figs. 8§ ard 13, said faces being slide-
ably engaged in the forked end 264 of a bracket 266
which is secured to the frame member 268 as at 270.
Below said flat faces, the shaft 268 is provided with the
circular portion 272 which has extending therefrom the
spaced fingers 274-—274 which mount a pin 276 for a
roller 278. In order to effect vertical reciprocation of
said shaft 269, provision is made for the electric motor
288 which is suitably mounted in the base of the housing
196. Said motor operates the beveled gear 282 which
meshes with a companion beveled gear 284 carried by a
shaft 288 which is suitebly mounted for rotation in
the base of the housing 18¢. The shaft 286 is provided
with a worm gear 288 which meshes with a gear 298 pro-
vided on a shaft 292. A cam 254 is keyed to the shaft
292, as at 296, for rotation thereby in the direction of the
arrow 298. . Said cam is provided with a raised peripheral
porticn 389,

It will be noted that the roller 278 rides on the pe-
riphery of the cam 234. A spring 362, which is mounted
on the shaft 269 between a collar 384 carried by the shaft
and the lower end of the stationary sleeve 282, biases the
roller 278 against the cam 294. It will therefore be
apparent that during each complete revoluiion of the cam
254, the raised portion 38§ therecf engages the roller
278 to carry the shaft 260 upwardly. It will be noted
that the upper end of the shaft 260 abuts the lower end
of the short shaft 248, as at 261, the spring 256 serving
to bias the upper shaft against the lower shaft. There-
fore, the upward movement of the lower shaft 269, against
the bias of the springs 362 aad 258, will cause the upper
shaft 249 to move verticaily upwardly, whereby to carry
the spider 172 from the full line position thereof ilius-
trated in Fig. 8 io the broken lne position thereof. Tt
will be understood that said movement of the spider 172
will cause the various holders to move to the position
thereof illustrated in Fig. 2.© When the raised cam por-
tion 389 rides past the roller 278, the compressed springs
255 and 302 will expand to return both shafts to the
position thereof illustrated in Fig. 8. It will be under-
stocd that springs 238 and 392, when compressed, do not
have sufficient force to move the conveyor plate 179 up-
wardly. It will be noted that dusring said vertical
reciprocation of the shafts, the lower shaft is retained
against rotation by the previously described engagement
of the fiat faces 262 thereof in the fork 264 and the upper
shaft 249 is retained against rotation by the key poriicn
256 projecting into the keyway 244 of the upper shaft.

In order to provide for said vertical reciprocation of the
spider 172 only during the rest periods of the companion
conveyor plate 17§, during which the varicus holders
are disposed within the companion receptacles, provision
is made for a switch 386 which is suitably mounted on
the frame part Z15. Said switch is provided with a sta-
tionary contact arm 398 and with a companion movable
contact arm 316 which is normally biased to the broken
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line position thereof illustrated in Fig: 8 for retaining
the switch 306 in the open condition thereof. It will
be understocd that the swii.h 366 is in circuit with a
motor starier of any suitable type (not illustrated herein)
which motor starter operaies to energize the electric motor
288, as is well known to those skilled in the art. The
movable switch arm 318 extends into the path of move-
ment of the collar 235 so that when the collar is re-
turned to the full line position thereof illustrated in Fig.
8, the collar engages the movable switch arm 310 to carry
the latter into engagement with the companicn stationary
switch arm 3§8 for closing the switch 366 whereby io
energize the electric motor 288. Therefore, it will be
understoed that the electric motor 280 operates to effect
the vertical reciprocation of the spider 172 only between
the vertical movements of the companion conveyor plate
170 during which time the various holders are immerssd
in the fluids contained in the receptacles.

‘While motor 140 in the prior embodiment has been
described as operating continuously during the operation
of the mechanism 20, provision may be made to operate
said motor cnly during the rest periods of the conveyor,
as described in conneciion with the embodiment of Fig.
8. For example, as illustrated in Fig. 5, provision may
be made for a normally open switch 316 which controls
the energization of motor 149. Said switch is provided
with the stationary contact arm 318 and with the mov-
able contact arm 320 which is biased to open the switch.
The lever 126 is provided with a pivotally mounted pin
322 which slideably engages in the movable arm 32¢ and
a spring 324 is mounted on the pin between the lever
and said movable arm. It will be understocd that dur-
ing the previously described relatively short vertical
reciprocation of the shaft 88 and the collar 96, the spring
324, although expanding and contracting, remains suf-
ficiently temsioned to keep the switch arm 328 engaged
with the switch arm 3%18. However, upon upward move-
ment of the shait 83 to withdraw the holders 74 from the
receptacies 46, the spring 324 is expanded so that it is
not under tension and the arm 328, which is biased to
switch open position, disengages the companion switch
arm to discontinue the operation of motor 149.
the return movement of the shaft to position thé holders
in the receptacles, arm 328 is carried into engagement
with arm 318 to energize the motor.

t will be noted that in each of the embodiments of the
present invention, the mechanism is provided with suit-
able electric outlets, as illustrated at 31¢ and 312 for
operating auxiliary equipment which may be used with the
automatic immersion apparatus of the present invention,
as fully illustrated and described in the Kling pateni.

Although the apparatus embodying the present inven-
tion has been illustrated and described in connection with
its primarily intended use in the preparation of histclogical
specimens for microscopic examination, it will be undar-
stood that it is useful for various cther purposes and
that its use is not limited to the preparation of histolcgical
specimens.

‘While we have shown and described the preferred em-
bediments of our invention, it will be understood that
various changes may be made in the present invention
without departing from the underlying idea or principles
of the invention within the scope of the appended claims.

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

1. Apparatus for treating histologic tissue to prepare it
for microscopic examination by immersion of the tissue,
in a holder, in a liquid within a receptacle for a period
of time, comprising means to mouat a plurality of recep-
tacles laterally of each other for movement of the holder
into and out of said receptacles, respectively, for im-
mersing the tissne for predetermined periods in the liquids
therein, means for effecting relative vertical and lateral
movements of said holder and receptacles for convey-
ing said holder out of one of said receptacles and into
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10
another of said receptacles, and .means additional {d
said last mentioned means for effecting relative vertical
reciprocating movements of said holder and the recep-
tacle into which it is conveyed whereby to provide rela-
tive vertical reciprocating movements of the tissue and
the liquid within which it is immersed, said last mentioned
means comprising a conveyor for said holder, a vertical
shaft mounting said conveyor, means operable to raise
said shaft from a lower position to an upper position, to
turn said shaft in said upper position and to lower said
shaft, and said additional means being means to vertical-
ly reciprocate said shaft in said lower position thereof.

2. In immersion apparatus, comprising means to mount
a plurality of receptacies for movement of a holder into
and out of said receptacles, respectively, and means for
efiecting relative vertical and lateral movements of said
holder and receptacles for conveying said holder out of
one of said receptacles and into another of said recep-
tacles; that improvement which comprises means addi-
tional to said last mentioned means and operable in
timed relation therewith for effecting relative vertical
reciprecating movements of said holder and the receptacle
into which it is conveyed, said last mentioned means
comprising a conveyor for said holder, a vertical shaft
mounting said conveyor, means operable to raise said
shaft from a lower position to an upper position, to turn
said shaft in said upper position and to lower said shaft,
and said additional means being motor driven cam means
operatively engaging said shaft in said lower position
thereof for vertically reciprocating the latter.

3. In immersion apparatus, comprising means to mount
a plurality of receptacles for movement of a holder into
and out of said receptacles, respectively, and means for
effecting relative vertical and lateral movements of said
holder and receptacles for conveying said holider out of
ons of said receptacles and into another of said recep-
tacles; that improvement which comprises means addi-
tional to said last mentioned means and operable in timed
relation therewith for effecting relative vertical recipro-
cating movements of said holder and the receptacle into
which it is conveyed, said last mentioned means com-
prising conveyor means for said holder, a tubular shaft
mounting said conveyor means, means operable to raise
said shaft from a lower position to an upper position, to
turn said shaft in said upper position and to lower said
shaft, and said additional means being a pair of shafts
mounted in normal endwise abutment in said tubular
shaft, the upper shaft of said pair being engaged with
said conveyor means, and motor drivea cam means opera-
tively engaging the lower shaft of said pair for vertically
reciprocating said upper shaft.

4. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersicn of the tissue
in a liquid within a receptacle for a pericd of time, com-
prising a horizontal support provided with means to sup-
port a plurality of receptacles laterally of each other, a
conveyor mounted both for vertical movement, and for
movement in a horizontal plane in relation to said support,
supporting means on said conveyor to carry a material
holder into and out of the receptacles on said support,
mechanism operatively connected to said conveyor for
moving the latter vertically and in said horizontal plane
in relation to said support, and additional mechanism
operatively connected to said conveyor to vertically re-
ciprocate the latter for vertically reciprocating the mate-
rial holder in a receptacle, an electric motor operatively
connected to said first mentioned mechanism to actuate
the latter, an electric motor operatively connected to said
additional mechanism to actuate said additional mecha-
nism, normally open switch means in circuit with said
latter motor, and means operabie in response to move-
ment of said material holder into a receptacle to close
said switch means for energizing said latter motor.

5. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tis-
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sue.in a liquid within a receptacle for a period of time,
comprising means movable a predetermined distance to
and from upper and lower. positions, respectively, for
positioning the tissue in the liquid in the receptacie for
immersion therein and for removing the tissue from the
receptacle, means for actuating said movable means to
move the latter said predetermined distance, a timing de-
vice for controlling the operation of said actnating means
and providing a dwell period during which the tissue is
immersed -within the liquid for said pericd of time, and
said timing device being operable at the end of said dwsli
period to effect the operation of said movable means for
‘removing the tissue from the liquid, and means for oper-
ating said actuating means to move said movable means
repeatedly less than said predetermined distance while
said movable means is in said lower position thereof
whereby said actnating means is operable to repeaiedly
move the tissue within the liquid.

6. Apparatus for treating histologic tissue to prepare
it for miuroscopic examination by immersion of the tis-
sue in a liquid within a recepiacle for a pericd of time,
csmpnsmf' means movable a predetermined distance to
and from upper and lower posmons respectively, for
positioning the tissue in the liquid in the receptacie for

- immersion therein and for removing the tissue from the
receptacle, means for actuating said movable means. to
move the latter said predetermined distance to said upper
and lower positions, respectively, means for actuating
said movable means to move said movable means in the
lowered position thereof repeatedly less than said pre-
determined distance whereby to repeatedly move the tis-
sue within the liquid for a prédetermined period of time,
and time-controlled means automatically operable, after

said predetermined pericd of time to operate said actu- -

ating ‘means to move said movable means to said upper
position thereof {or removing the tissue from the liquid.

7. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tis-
stue, in a holder, in a liquid within a receptacle for 2
period of time, comprising a conveyor for said holder
vertically movable for moving the holder intc and out of
‘the receptacle to immerse the tissue in the liquid and to
remove it therefrom, means for actuziing said comveyor
for effecting said movements thereof, a timing device
operable to start and stop said conveyor actuating means
and providing when said actuating means is stopped a
dwell period during which the tissue holder is within the
liquid for said period of time, and means operable in
said dwell period for imparting additional movements fo
said conveyor so that it is'operable to impart motion to
the tissue holder to move the tissue repeatedly within the
liquid during said period of immersion therein.

8. Apparatus for treating histo‘ogic tissue to prepare
it for microscopic examination by immersion of the tis-
sue, in a holder in a liquid within a receptacle for a period
of time, comprising a conveyor for said holder vertically
movable for moving the holder into and out of the recep-
tacle to immerse the tissue in the liquid and to remove
it therefrom, said conveyor comprising a horizontally dis-
posed part for suspending the tissue holder therefrom, a
vertically movabie shaft for raising and lowering said
horizontally disposed part. for moving the tissue holder
into and out of the receptacle, time controlled means for
actuating said shaft to raise the latter for moving the
tissue holder out of the receptacle afier a predetermined
time of immersion of the tissue in the liquid, and means
_operable to raise and lower said shaft repsatedly dis-
tances less than the distance required tc remove the
holder from the receptacle whereby to move the tissue
repeatedly in the liguid during the period .of tissue im-
mersion therein.

9. Apparatus for treating histologic tissue to prepare it
for microscopic examination by immersion of the tissue,
in a holder, in a liquid within a receptacle for a pericd
of -time, comprising a conveyor for said holder vertically
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movable for moving the holder into and out of the recep-
tacle to immerse the tissue in the liguid and to remove it
therefrom, said conveyor comprising a horizontally dis-
posed part for suspending the tissue holder therefrom,
means including a’ vertically movable shaft for raising
and lowering said horizontally disposed part for moving
the tissue holder into and out of the receptacle and for mev-
ing the horizontal part of the conveyor laterally when in 2
raised position for lowering the tissue holder into another
receptacle positioned laterally of said first mentioned
receptacle, time controlled means for actuating said last
mentioned means to raise said shaft and to move said
horiz‘ontal part of the conveyor for said movements there-

£ for moving the tissue holder from one receptacle to
thu other, and means operable to raise and lower said
shaft repeatedly distances less than the distance required
to remove the holder from the receptacle whereby to
move the tissue repeatedly in the liquid during the period
of tissue immersion therein.

10. Apparatus for treating histclogic tissue to prepare
it for microscopic examination by immersion of the tis-
sue, in a holder, in a liquid within a receptacle for a
period of time, comprising a conveyor for said holder
vertically movable for moving the holder into and out of
the receptacle to immerse the tissue in the liquid and
to remove it therefrom, said conveyor comprising a hori-
zontally disposed part for suspending the tissue holder
therefrom, means for raising and lowering said horizon-
ally disposed part for moving the tissue holder inte and
out of the receptacle and for moving the horizontal part
of the conveyor laterally when in a raised position for
lowering the tissue holder into another receptacle posi-
tioned laterally of said first mentioned receptacle, time
coniroiled means for actuating said last mentioned means
to raise said herizontal part of the conveyer, to move it
laterally, to lower it into the other receptacle, and to pro-
vide a dwell period during which the tissue is immersed
in the liquid for said period of time and means opera-
tively conneéted to said horizontal part of the conveyor
and disposed in continuous operatlve relation therewith fo

" raise and lower it repeatedly in said dwell p~r1od through
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distances less than that réquired to move the tissue holder
from one receptacle te another whereby to move the tis-
sue repeatedly in the liquid during the period of tissue
immersion therein.

il. Apuara;us for treating hlstolomc tlssue to prepare
it for microscopic examination by immersion of the tis-
sue, in a holder, in a liquid within each of a plurality
of receptacles for a period of time, comprising means
operable to raise said holder from one receptacle and to
lower said holder into another receptacle, a timing device
to start and stop the operation of said raising and lowering
means aund to provide when the holder is within a recep-
tacle a dwell period during which the tissue is immersed
for said pericd of time, and means operatively connected
to said holder through said raising and lowering means
for vertically reciprccating said holder in said dwell pe-
riod through a vertical range of movement which is less
than that required for raising and lowering said holder
to move the latter from one receptacle to another.

12. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tissue
for predstermined pericds of time in liguids contained
within each of a plurality of receptacles, respectively,
arranged laterally of each other, comprising conveyor
means mounted for vertical movement for lowering a tis-
sue holder into and raising it out of one of said recep-
tacles and for lowering the tissue holder into ancther of
said receptacles, for immersion of the tissue in said re-
ceptacles, respectively, iiming mechanism for controiling
said movement of the conveyor to provide dwell periods
when the holder is lowered into the receptacles and before
it is raised therefrom during which the tissue is immersed
for said predetermined periods of time, and means oper-
able to vertically reciprocate said conveyor means in said

"
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dweil pericds through a range of movement less than said
first mentioned vertical movements therecf, for vertically
reciprocating the tissue holde~, whereby to move the tis-
sue in the liquid in each of :aid receptacles during the
periods of immersion of the tissue in said liquids, re-
spectively.

13. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tis-
sue for predetermined perieds of time in liquids contained
within each of a plurality of receptacles, respectively,
arranged laterally of each other, comprising conveyor
means mounted for vertical movement to and from lower
and upper positions for lowering a tissue holder into and
raising it out of one of said receptacles and for lowering
the tissue helder inte another of said receptacles, for im-
mersion of the tissue in said receptacles, respectively, tim-
ing mechanism for controlling said movement of the con-
veyor to provide dwell periods when the holder is lowered
into the receptacles and before it is raised therefrom dur-
ing which the tissue is immersed for said predetermined
pericds of time, and means comprising motor-operated
cam means releasably engageable with said conveyor
means in said lower position thereof to reciprocate said
tissue holder vertically during said dwell periods in each
of the liquids of said receptacles, respectively, during at
least part of the pericds of immersion of the tissue therein.

14. Apparatus for treating histologic tissue to prepare
it for microscopic examination by the immersion of the
tissue for predetermined periods of time in each of a
plurality of liquids, comprising means for mounting a
series of liquid receptacles arranged laterally of each
other, time controlled means operable to lower a tissue
holder into the liquid in one of said receptacles, to raise
said hoider after a predetermined period of time from
said one receptacle, to move the raised tissue holder into
registry with another of said receptacles, tc lower said
tissue holder into said other receptacle and to provide
a dwell period during which the tissue is immersed for
a predetermined period of time in the liquid in said latter
receptacle, and means operatively common to said re-
ceptacies and operable to reciprocate said tissue holder
vertically in each of the liquids of said receptacles, re-
spectively, during at least part of said dwell periods, the
distance of vertical movement of the tissue holder during
said reciprocation thereof being less than the vertical
movement required for moving the tissue holder from
one receptacle to another.

15. Apparatus for treating histologic tissue to prepare
it for miscroscopic examination by immersion of the
tissue, in a holder, in a liquid within a receptacle for a
period of time, comprising means operatively connected
to said holder for actuating the latter for movement
through a predetermined distance for positioning the tissue
in the liquid in the receptacle for immersion therein and
for removing the tissue from the receptacle, a timing
device to start and stop the operation of said actuating
means and to provide when the holder is within the re-
ceptacle a dwell period during which the tissue is im-
mersed for said period of time, and means cperatively
connected to said holder for actuating the latter in said
dwell period for repeated movements in the same direc-
tions as said first mentioned movement and less than said
predetermined distance to repeatedly move the tissue
within the liquid, said operative connections having a
common portion in continuous operative relation with
said holder between the latter and each of said actuating
means during the operation of said apparatus.

16. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the
tissue in a liquid within a receptacle for a period of time,
comprising upper and lower horizontal supporis each
provided with means to support a plurality of receptacles
laterally of each other, a conveyor mounted both for
vertical movement and for movement in a horizontal
plane in relation to said supports, means on said con-
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veyor for supporting a plurality of tissue holders in posi-
tions thereon for movement into and out of certain of
the receptacles on each of said supports, respectively,
means for moving said conveyor vertically and horizon-
tally for transferring said tissue holders from certain
receptacles to other receptacles on said upper and lower
supports, respectively, and means for repeatedly moving
said conveyor vertically up and down while the tissue
holders are positioned in said receptacles whereby the
tissue is reciprocated in the liquid while immersed there-
in, said means for moving said conveyor for trans-
ferring said tissue holders from certain receptacles to
other receptacles comprising time: controiled means, and
mechanism operable intermittently under the control of
said time controlled means to provide a dwell period
of said intermittently operable mechanism during which
the tissue holder is immersed in liquid for said period of
time, said means for reciprocating the tissue holder being
operable at least during part of the dwell pericd of said
intermittently operable mechanism.

17. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tissue
in a liquid within a receptacle for a period of time,
comprising means for supporting a plurality of recepia-
cles disposed laterally of each other, means for trans-
ferring a tissue holder from one to another of said re-
ceptacles for immersing the tissue in the liquids there-
in, and means for repeatedly vertically reciprocating the
holder while immersed in the liquid within a recepta-
cle, said holder-transferring means comprising time con-
trolled means and mechanism operable intermittently un-
der the control of said time controlled means to provide
a dwell period of said intermittently operable mechanism
during which the tissue holder is immersed in liquid
for said period of time, and said means for reciprocating
the tissue holder being operable at least during part of
the dwell pericd of said intermittently operable mecha-
nism.

18. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tissue
in a liquid within a receptacle for a period of time,
comprising means for supporting a plurality of receptacles
disposed laterally of each other, means for transferring
a tissue holder from one to another of said receptacles
for immersing the tissue in the liquids therein, and means
for repeatedly vertically reciprocating the holder while
immersed in the liquid within a receptacle, said holder-
transferring means comprising time controlied means and
mechanism operable intermittently under the control of
said time controlled means to provide a dwell period
of said intermittently operable mechanism during which
the tissue holder is immersed in liquid for said period of
time, and said means for reciprocating the tissue holder
being operable at least during part of the dwell period of
said intermittently operable mechanism, said tramsfer
means being vertically movable for lowering the holder
into one receptacle and raising it out of the latter at
the start and end, respectively, of each period of immer-
sion and said means for reciprocating the holder being
operable to vertically move the latter up and down in
the liquid a distance less than that of said transfer means
in the operation thereof for transferring the holder from
one receptacle to another., :

19. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tis-
sue, in a holder, in a liquid within a receptacle for a
period of time, comprising means for supporting a plu-
rality of liquid receptacles, means including a horizen-
tal arm horizontaily and vertically raovable for moving
said holder into and ocut of each of said receptacles,
a timing device to start and stop the operation of said
holder moving means to provide when the holder is
within the receptacle a dwell period during which the
tissue is immersed for said period of time, and mecha-
nism for reciprocating said. tissue holder during said
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dwell period within each receptacle longitudinally there-
of for reciprocating the tissue in the liguid during its im-
mersion therein, -said holder reciprocating means being
bodily movable with said means for moving said holder
into and out ‘of said receptacles.

20. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the
tissue, in a holder, in a liguid within a receptacle for
a period of time, comprising a conveyor for said holder
vertically movable for moving the holder into and out
of the receptacle to immerse the tissue in the liguid and
to remove it therefrom, said conveyor comprising a
horizontally disposed part for suspending the tissue holder
therefrom, a vertically movable shaft for raising and
lowering said horizontally disposed part for moving the
tissue holder into and out-of the receptacle, time con-
troiled means for actuating said shaft to raise the latter
for moving the tissue holder out of the receptacle after
a predetermined time of immersion of the tissue in the

liquid, and a second shaft mounted for vertical move- :

ment relative to said first shaft for repcatedly raising
and lowering said horizontally disposed part through dis-
tances less than the distance reguired to remove the
holder from the receptacle whereby to move the tissue
repeatedly in the liquid during the period of tissue im-
mersion therein.

21. Anparatus for treating histologlc tissue to prepare
it for microscopic examination by immersion of the tis-
sue in a liguid within a receptacl\. for-a predetermined
period of time, comprising a receptacle-support, con-
veyor means mounted for vertical movement to and from
lower and upper positions for positioning a tissue helder
in and withdrawing it from the receptacle on said sup-
port to immerse and withdraw the holder from the liquid
within the receptacle, a timing device for controlling said
vertical movement of the conveyor and for providing
a ‘dwell. period in which the tissue is immersed in the
liguid for said predetermined period of time, said tim-
ing device being operable at the end of said dwell pericd
to effect the movement of said conveyor means  for
withdrawing the tissue holder from the receptacie, and
means operable in said dwell period to vertically recipro-
cate said conveyor means while in said lower position
thereof through a vertical distance less than the extent of
said vertical movement thereof, whereby to effect verti-
cal reciprocation of the tissue holder in the receptacle.

22. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the
tissue in a liquid within a receptacle for a predetermined
period of time, comprising means for positioning tissue
within the receptacle, means for moving said positioning
means for immersing the tissue in the liquid within the

“receptacle and  for -withdrawing the tissue therefrom,
a- timing device operable to start and stop said mov-

" ing means and providing when said moving means is
stopped a dwell period in which the tissue is immersed
in the liquid for said predetermined period of time, and
means operable in said dwell pericd for effecting re-
peated relative vertical reciprocating movements of said
positioning means-and the receptacle to repeatedly move
the tissue within the liquid, said vertical reciprocating
means comprising vertical shaft means in continuous op-
erative relation with said positioning means during the
operation of said apparatus, and means for reciprocating
said shaft means.

23. Apparatus for treating histclogic tissue to prepare
it for microscopic examination by Immersion of the
tissue in a liquid within a receptacle for a predetermined
period of time, comprising means for positioning tissue
within the receptacle, means for moving said positioning
means for immersing the tissue in the liquid within the
receptacle and for withdrawing the tissue therefrom, a
iming device operable to start and stop said moving
means and providing when said moving means is stcpped
a dwell pericd in which the tissue is immersed .in the
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liquid for said predetermined period of time, and means
operable in said dwell period for effecting repeated rela-
tive vertical reciprocating movements of said positioning
means and the receptacle to repeatedly move the tissue
within the liquid, said vertical reciprocating means com-
prising shaft means mounted for vertical movement and
operatively connected to said positioning means, and
motor driven cam means for effecting vertical reciproca-
tion of said shaft means.

24. Apparatus for freating histologic tissue to prepare
it for microscopic examination .by immersion of the
tissue, in a holder, in a liquid within a receptacle for a
predetermined period of time, comprising means for
moving the tissue holder for lmmersmg the tissue in the
liquid within the receptacle and for withdrawing the
tissue therefrom, a timing device operable to-start and
stop said moving means and providing when said mov-
ing means is stopped a dwell period in which the tissue
is immersed in the liquid for said predetermined period
of time, and mechanism operable in said :dwell period
for reciprocating the tissue holder longitudinaily of the
ieceptacle while immersed in the liquid, said holder-mov-
ing means and said holder-reciprocating means including
2 common shaft operable through a predetermined dis-
tance to immerse the tissue holder in the liguid and to
withdraw the tissue holder therefrom and operable in
said dwell period through a lesser distance to reciprocate
the holder when immersed in the liquid. -

25. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the tissue
in a liguid within a receptacle for a predetermined period
of time, comprising a plurality of receptacles disposed
in a circular row, a holder movable into and out of said
receptacles, respectively, for immersing the tissue for
predetermined periods in the liquids therein, means for
effecting relative vertical and lateral movements of said
holder and receptacles for conveying said holder out of
one of said receptacles and into another of said recepta-
cles, a timing device operable to start and stop said mov-
ing means and providing when said moving means is
stopped a dwell period in which the tissue is immersed
in the liquid in one of said receptacles for a predeter-
mined period of time, and means additional fo said
movemeni-effecting means operatively common to said
receptacles and operable in the ‘dwell period for-efiect-
ing relative vertical rteciprocating movements of  said
holder -and the receptacle into which it is conveyed,
whereby to provide relative vertical reciprocating move-
ments of the tissue and the liquid within which it is im-
mersed.

26. Apparatus for tieatmg histologic tissue to prepare
it for microscopic examination by immersion of the tissue
in a liquid within a receptacle for a predetermined period
of time, comprising a plurality of receptacles disposed
in a circular row, a holder movable into and out of said
receptacles, respectively, for immersing the tissue for
predetermined periods in the liquids therein, means for
effscting relative vertical and lateral movements of said
holder -and receptacles for conveying said holder-out of
one of said receptacles and into another of said recepta-
cles, a timing device operable to start and stop said mov-
ing means and providing when said moving means. is
stopped a dwell period in which the tissue is immersed
in the liguid in one of said receptacles for a predeter-
mived period of time,. and means additional to said
movement-effecting means operatively common to said
receptacles and operable in the dwell period for effecting
relative vertical reciprocating movements of said holder
and the receptacle into which it is conveyed, whereby
to provide relative vertical reciprocating movement of the
tissue and the liquid within which it is immersed, said
movement-effecting means including a conveyor for said
holder, and said additional means being operatively con-
niected to said holder: through said conveyor means to
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vertically reciprocate said conveyor means for vertically
reciprocating the holder.

27. Apparatus for treating histologic tissue to prepare
it for microscopic examination by the immersion of the
tissue for predetermined periods of time in each of a
plurality of liquids, comprising a horizontal support pro-
vided with means to support a series of  receptacles
laterally of each other in an arcuate row, a conveyor
mounted both for vertical movement and for rotary move-
ment in a horizontal plane in relation to said. support,
supporting means on said conveyor to carry a material
holder into and out of the receptacles on said support
for immersing the tissue for predetermined periods in
the liquids therein, mechanism operatively connected to
said conveyor for moving the latter vertically and in
said horizontal plane in relation to said support for with-
drawing the holder from the liguid in one receptacle and
for inserting the holder in the liquid in another recepta-
cle in said row, timing mechanism for controlling said
movement of the conveyor to provide dwell periods when
the holder is lowered into the receptacles and before it is
raised therefrom during which the tissue is immersed for
said predetermined periods of time, and additional mecha-
nism operatively connected to said conveyor to vertically
reciprocate the latter for vertically reciprocating the mate-
rial holder in the liquid in the receptacle in which it is
inserted.

28. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion cf the tis-
sue in a liquid within a receptacle for a predetermined
period of time, comprising upper and lower horizontal
supports each provided with means to support a plu-
rality of receptacles laterally of each other, a conveyor
mounted both for vertical movement and for movement
in a horizontal plane in relation to said supports, means
on said conveyor for supporting a plurality of tissue
holders in position thereon for movement into and out
of ceriain of the receptacles on each of said supports,
respectively, means for moving said conveyor verticaily
and horizontally for transferring said tissue holders from
certain receptacles to other receptacles on said upper
and lower supports, respectively, timing mechanism for
controlling said conveyor moving means to provide dweli
pericds when said holders are lowered into said re-
ceptacles and before they are raised therefrom during
which the tissue in said holders is immersed for said
predetermined pericd of time, and means for repeatedly
moving said conveyor vertically up and down in said
dwell periods while the tissue holders are positioned in
said receptacles whereby the tissue is reciprocated in the
liguid while immersed therein.

29. Apparatus for treating histologic tissue to prepare
it for microscopic examination by immersion of the
tissue, in a holder, in a liguid within each of a plu-

" rality of receptacles for a period of time, comprising

means for moving the tissue holder vertically and later-
ally of the receptacles for transferring the holder from
one receptacle to another, said means including a verti-
cally movable member movable to upper and lower
positions, means for actuating said moving means, a
timing device for controlling the operations of said
actuating means so as to provide a dwell period of a
predetermined time of the holder in each receptacle,
and means for imparting reciprocatory motion to said
vertically movable member in the dwell period of the
holder in the receptacle s0 as to move the tissue re-
peatedly in the liguid in the receptacle for improving
the action of the liquid on the tissue, said last men-
tioned means comprising a motor actuated mechanism
having a part operatively connected to said vertically
movable member and automatically operable to recipro-
cate said movable member in the lower position thereof
to impart said movements to the tissue in the liquid
in the dwell period without removing the tissue from
the liquid.
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30. In automatic immersion apparatus for preparing
tissue for microscopic examination, a support for mount-
ing a plurality of liquid r:ceptacles in a circular row
for immersion of the tissue, in a holder therefor, in the
liquids in said receptacles, respectively, means for mov-
ing the tissue holder vertically up and down to upper
and lower positions, and laterally of the receptacles in
an arcuate path for transferring the tissue holder from
one receptacle to another, actuating means for said mov-
ing means, a motor for operating said actuating means,
a timing device for controlling the operations of said
motor for operating said actuating moving means so
as to provide a dwell period of the holder in each re-
ceptacle, and means including a movable member auto-
matically operable in conjunction with said moving means
in said lower position thereof to reciprocate the tissue
holder during the dwell period and including a motor
operable independeatly of said first menticned motor for
actuating said means for reciprocating the tissue in the
dwell period.

31. In automatic immersion apparatus for preparing
tissue for microscopic examination, a support for mount-
ing a plurality of liquid receptacles in a circular row
for immersion of the tissue, in a holder therefor, in the
liquids in said receptacles, respectively, means for mov-
ing the tissue holder vertically up and down and later-
ally of the receptacles in an arcuate path for transferring
the tissue hclder from one receptacle to another, ac-
tuating means for said moving means, a motor for-cp-
erating said actuating means, a timing device for con-
trolling the operations of said motor for operating said
actuating moving means so as to previde a dwell period
of the holder in each receptacle, said holder moving
means including a member which is vertically movable
to upper and lower positions and which has a lateral
part, means engageable with said lateral part in the
lower position of said last mentioned member for re-
ciprocating the holder in the dwell period thereof, and
means for repeatedly actuating said reciprocating means
in the dwell period of the holder.

32. In automatic immersion apparatus for preparing
tissue for microscopic examination, a support for mouni-
ing a plurality of liquid receptacles in a circular row
for immersion of the tissue, in a holder therefor, in the
liguids in said receptacles, respectively, means for mov-
ing the tissue holder vertically up and down and lat-
erally of the receptacles in an arcuate path for trans-
ferring the tissue holder from one receptacle to another,
actuating means for said moving means, a motor for op-
erating said actuating means, a timing device for con-
trolling the operations of said motor for operating said
actuating moving means so as to provide a dwell pe-
riod of the holder in each receptacle, said holder mov-
ing means including a member which is vertically mov-
able to upper and lower positions and which has a lat-
eral part, means engageable with said lateral part in the

lower position of said last mentioned member for re-
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ciprocating the holder in the dwell period thereof, and
means for repeatedly actuating said reciprocating means
in the dwell period of the holder, said means which is
engageable with said lateral part being positioned below
and in the path of the latter in the movement of said
member to said lower position so as to be automatically
operable to reciprocate the holder upon movement of
the latter into a receptacle for the dwell period therein.

33. In automatic immersion apparatus for preparing
tissue for microscopic examination, a support for mouni-
ing a plurality of liguid receptacles in a circular row
for immersion of the tissue, in a holder therefor, in the
liquids in said receptacles, respectively, means for mov-
ing the tissue holder vertically up and down and lateral-
ly of the receptacles in an arcuate path for transferring
the tissue holder from omne receptacle to another,
actuating means for said moving means, 2 motor for op-
erating said actuating means, a timing device for con-
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trolling the opérations of said motor for operating said
actuating. moving :means.so as to providé-a.dwell period

of the holder. in each receptacle, said holdéer moving: -

means including a- member which is vertically movable

to upper and lower pcsitions and which has. a lateral
. part, means engageable with said lateral part in the low-
. er position of said last. mentioned member. for- recipro-
" cating: the holder in the dwell period. thereof, and means
for repeatedly actuating said reciprocating means in the
dwell- period of the hclder; said means which- is. engage-
able with said lateral part comprising a. motor operated
-: cam device positioned below and in the path of said lat-
eral part in the movement of: said member:to.said low-
er position so. as to be automatically: operable to recip-
rocate the holder upon movement of the latter mto a
receptacle for.the dwell period therein.

34, Apparatus for. treating. hlstologxc tissue. to prepare
it:for mxscroscoplc examination by immersion of the tis-
" sue, in a holder, in a liquid within each of.a: plurality
. of receptacles for- a- period- of time, comprising means
. for- moving the tissue. holder-vertically and: laterally - of
- the receptacles: for transferring the-holder from one re-
ceptacle: to- another, said: means. including. a vertically
movable-member movable to. upper: and. lower positions;
means -for actuatmg said movmg means, a timing: device
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for controlling the operations of said’ actuating means
so as to provide. a dwell period of a predétermined time
of the holdér in each receptaclé, and means for imipart-
ing reciprocatory motion {o.said vertically- movablé mem-
ber in- the dwell period “of the holder in the. receptacle

so.as to-move the tissue repeatedly in the liquid ia the.

receptacle for improving the action of ‘the liquid on ‘the
tissue, said last mentioned means compiising. a motor
actuated  mechanism: having. a part:positicned below and
in. the path” of “said vertically movablé member so as. to
be automatically operable to reciprocate said- movable
member in the lIéwer, posifion thereof to impart said move-
ments. to the tissue .in the liquid in the- dwell” period
Wlthout removing the tissue from. the liquid.

Reférences: Cited inthe-file-of this patent
UNITED STATES: PATENTS

22,662 Mansley: <ol L Jan. 18, 1859
1,918;583 Bear: .___. e Jaly-18; 1933
2,324,122 Weiskopf _______.__ iee July 13; 1943
2,341,197 Weiskopf! _ o ____ Feb: 8, 1944 .
2/583;379 Kling: . Jan. 22; 1952
2,657,668 Maier __... SRS Nov: 371953

|
o e Ty

T




