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3,356,096 
AUTOMATIC IMMERSION APPARATUS 

Hugh J. Davis, Baltimore, Md, and Irwin S. Lerner, 
Greenwich, Conn., assignors to Lerner Laboratories, 
Inc., Greenwich, Conn., a corporation of Connecticut 

Filed Dec. 22, 1965, Ser. No. 515,663 
19 Claims. (Cl. 134-58) 

This invention relates to automatic immersion apparatus 
and especially to automatic immersion apparatus for the 
treatment of histologic tissue preparatory to microscopic 
examination thereof. 

Prior to the microscopic examination of tissue, it is 
necessary to put the tissue through a number of different 
treatments to condition it for examination. 
The treatment can in the main be performed by immers 

ing the tissue in various liquid agents. The present inven 
tion relates to a machine for successively performing these 
immersing functions. 
The main object of the present invention is the provi 

sion of a new and improved automatic immersion ap 
paratus for the treatment of histologic tissue prior to 
microscopic examination thereof. 
Another object of the present invention is the provision 

of a new and improved means for moving tissue relative 
to a series of agent receptacles and for dipping said tissue 
in said receptacles in a prescribed sequence. 

Still another object of the present invention is the pro 
vision of a new and simpli?ed means for providing a 
step-by-step rotary movement to a multiplicity of circular 
ly arranged receptacles, such movement being relative to 
a non-laterally movable tissue specimen. 

Still another object of the present invention is the pro 
vision of a new and improved means for advancing in a 
step-by-step manner a circular row of receptacles a pre 
selected angular distance in timed relation with the move 
ment of a tissue specimen up and down, out of and into 
such receptacles. 
Yet another object of the present invention is the pro 

vision of a new and improved means for holding a slide 
.on an automatic immersion apparatus. 

Still another object of the present invention is the pro 
vision of a new and improved means for deenergizing an 
automatic immersion apparatus after it has completed its 
treatment cycle. 
The above and other objects, characteristics and fea 

tures of the present invention will be more fully under 
stood from the following description taken in connection 
with the accompanying illustrative drawings. 

In the drawings: 
FIG. 1 is a perspective view of an automatic immer 

sion apparatus embodying the present invention; 
FIG. 2 is a top plan view of the apparatus of FIG. 1 

with the receptacle support shown in phantom to enable 
other portions of the apparatus to be visible; 
FIG. 3 is a bottom view of the apparatus illustrating the 

drive and timing mechanism therefor; 
FIG. 4 is a vertical sectional view of the apparatus; 
FIG. 5 is a vertical sectional view illustrating the means 

for moving the tissue specimen vertically into and out of 
an agent receptacle; 
FIG. 6 is a circuit diagram of the electric circuits con 

trolling the motor means for driving and timing the ap 
paratus of FIG. 1; 

FIG. 7 is a perspective view of a slide holder for bold 
ing a plurality of tissue specimen slides for immersion into 
the plurality of receptacles by the present apparatus; 

FIG. 8 is a rear elevational view of the slide holder of 
FIG. 7; 

FIG. 9 is a bottom plan view of said slide holder; 
FIG. 10 is a vertical sectional view of the slide holder 
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in cooperation with a special loading-unloading receptacle 
for slides; and 

FIG. 11 is a top plan view of the special receptacle of 
FIG. 10. 

Referring now to the drawings in detail, the auto 
matic immersion apparatus embodying the present in 
vention is generally designated by the reference numeral 
10. Apparatus 10 includes a base 12 having a main support 
plate 16 here shown as square in con?guration, and a pe 
ripheral side wall 14. Rotatably, mounted on the base 
12 is a receptacle support 18 having a multiplicity of aper 
tures 20 in which are disposed a corresponding multi 
plicity of receptacles 22. Means 30 are provided for pc 
riodically advancing the receptacle support 18 an angu 
lar distance equal to the the angular distance between two 
adjacent receptacles. Also mounted on the base 12 is a 
slide holder support 24 which supports one or more slide 
holders 26 that releasably hold a plurality of slides 28. 
The support 24 is mounted in the vbase 12 for vertical 
reciprocal movement, and means 29 are provided within 
the base 12 for moving the support 24 and hence the 
holder 26 and slides 28 up and down in timed relation— 
ship with the movement of the receptacle support 18. 
The means 30 for advancing the receptacle support 18 

in a step-by-step motion is illustrated best in FIG. 4. Re 
ferring now to FIG. 4, it will be seen that the receptacle 
support 18 is detachably connected to the non-circular 
upper end 32 of a main vertical shaft 34 as by a comple 
mentary depending collar 35 which ?ts snugly around the 
non-circular upper end of the shaft and rotates therewith. 
For example, the shaft end 32 and the collar 35 can both 
be square or octagonal in cross-sectional shape. Thus, 
when it is desired to detach the receptacle support 18 
from the shaft 34, all that has to be done is to lift the re 
ceptacle support off the shaft. It will be seen that when 
the receptacle support 18 is lowered about the shaft, the 
lower surface of the receptacle support engages a plu 
rality, here shown as three in number, of wheels or roller 
bearings 37 to facilitate easy rotation of the receptacle 
support in the manner to be described hereinafter. The 
shaft 34 is rotatably mounted on the support plate 16 
of base 12 as by washers 36 and 38. 

Secured to the shaft 34 within base 12 as by a set screw 
40 is a ratchet 42. As shown herein the ratchet 42 has a 
circular periphery and a multiplicity of depending studs 
or pins 44 which are engageable by a pawl 46 for rela 
tively advancing the ratchet and hence the shaft 34. 
Naturally, if desired, the ratchet 42 could have a saw 
tooth peripheral con?guration in the conventional man 
ner. Pawl 46 is pivotally mounted on bracket 48 as by 
pivot pin 50 and is biased by coil spring 52 in a counter 
clockwise direction into engagement with the ratchet pins 
44. Bracket 48 in turn is ?xed to an arm 54 which is 
mounted on shaft 34 for limited longitudinal movement 
circumscribed by a slot 56. Biasing means here shown as 
tension spring 58 is provided to bias the arm 54 in what 
will hereinafter be called a retracted position. As shown, 
spring 58 is secured at one end to an end of the arm 54 
and is secured at its other end to the base 12. 
Means are provided for imparting longitudinal move 

ment to the arm 54. whereby to cause the forward end of 
the pawl 46 to engage a ratchet pin 44 and advance the 
ratchet a predetermined distance equal to the angular dis 
tance between two adjacent receptacles on the receptacle 
support 18. This means includes a cam follower 60, here 
shown in the form of a rotatable wheel, mounted on the 
varm 54, and a cam 62 secured to the bottom surface of 
a main drive wheel 64 which drive wheel is rotatably 
mounted on shaft 34 for rotation independently of said 
shaft. Drive wheel 64 is a sprocket having a multiplicity 
of teeth engageable with a continuous drive chain 66 
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which extends around the wheel and around a drive 
sprocket 68 which in turn is driven through reduction 
gearing in a housing 70 by a motor 72. When the motor 
72 is energized in a manner to be described hereinafter, 
it will drive the drive pinion 68 at a relatively low speed 
which speed will be further reduced by the chain 66 and 
the wheel 64 to impart a slOW angular movement to said 
wheel 64. The time of rotation of wheel 64 is equivalent 
to one complete immersion cycle in one receptacle in 
cluding the displacement of slides 28 from that receptacle 
and into an adjacent receptacle. As the wheel 64 turns 
around, there will come a time when the leading edge 
74 of the cam 62 engages the cam follower 60. As the 
wheel 64 continues rotating, the cam follower 60 will be 
displaced toward the left as viewed in FIG. 3 under the 
urging of the cam 62 and against the bias of the tension 
spring 58. This leftward motion of the arm 54 will im 
part a leftward motion to the pawl 46 which is in engage 
ment with a speci?c ratchet tooth herein designated as 44a 
and will thrust the ratchet in a counterclockwise direction 
an angular distance determined by the displacement im 
parted by the cam 62. As the pawl pushes the ratchet 42 
in a counterclockwise direction as viewed in FIG. 3, the 
shaft 34 will rotate therewith as the ratchet is secured to 
the shaft 34 as by the set screw 40. As the shaft 34 rotates 
it will impart a rotary movement to the receptacle holder 
18 connected to the shaft and hence to the receptacles 
carried by the holder. This rotary movement will be 
facilitated by the rollers 37 on which the under surface 
of the receptable support 18 rides as previously described. 
After peak displacement of the arm 54 by the cam 62, the 
arm will be permitted to be restored to its initial position 
‘under the urging of the spring 58 against the receding 
trailing surface of the cam 62. This return movement of 
the arm 54 will not cause any return rotation of the 
ratchet 42 due to the fact that the pawl 46 moving in a 
rightward direction as viewed in FIG. 3 will ride over the 
pins 44 which riding will be permitted by the coil spring 
52. 
As previously noted, means 30 are provided for moving 

the tissue holder support 24 upwardly and downwardly 
in timed relation with the angular movement of the re 
ceptacle support 18. As may best be seen in FIG. 1, tissue 
holder support 24 is mounted for vertical reciprocal move 
ment by guide pins 76 and 78 which are slidably received 
in sleeves 80 and 82 which are ?xed to the main support 
plate 16 of the base 12. A drive pin 84 is ?xed to the 
holder support 24 intermediate its two ends and extends 
into the base 12 in slidable relation with an encircling 
guide sleeve 86. The lower end of the rod 84 is pivotally 
mounted onto one end of a lever 90 as at 88. The lever 
90 is pivotally mounted on a depending stud 94 as at 92 
and is provided at its‘ other end with a rotatable eccen 
tric cam follower 98. The cam follower 98 is biased into 
engagement with the under surface of the drive sprocket 
64 by any suitable biasing means, such as, for example, 
a tension spring 100 ?xed at one end to the main support 
plate 16 and ?xed at its other end to lever 90 between the 
cam follower 98 and pivot 92. Obviously, a spring acting 
in the opposite direction could be employed to provide 
the bias provided such a spring were connected on the 
other side of the lever pivot 92, 
Depending from the under surface of the drive wheel 

64 is a cam 102 having a leading edge 104 which starts 
out adjacent the wheel 64 substantially horizontal and 
gradually increases in steepness therefrom, a horizontal 
central portion 106 and a trailing portion 108 here shown 
to be a mirror image of the leading portion 104. As the 
main drive wheel 64 rotates, at some point in its travel 
the leading edge of the cam 102, namely edge 104, will 
engage the cam follower '98 and tend to move it down 
wardly away from the sprocket 64 and support plate 16. 
This downward movement of the cam follower 98 will be 
translated by the lever 92 into an upward movement of 
the pivot 88 and hence of the drive pin 84 whereby to 
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4 
move the holder support 24 upwardly, which movement 
will move the slide holder 26 upwardly and remove the 
slides 28 from the receptacle 22 in which they were im 
mersed. As the drive sprocket 64 continues its rotational 
travel, the cam follower 98 will engage the horizontal 
portion 106 of cam 102 to hold the cam follower 98 in 
a fully depressed condition and therefore hold the sup 
port 24 in its fully raised position for a predetermined 
period of time depending upon the linear extent of the 
surface 106 and the rate of travel of the sprocket 64. As 
the cam continues to move past the cam follower 98, the 
cam follower will ultimately engage the trailing surface 
108 of cam 102 and under the urging of the spring 100 
the cam follower will move back toward and ?nally into 
engagement with the under surface of the sprocket 64. 
This movement of the cam follower will be translated into 
a downward movement of the slide holder support 24 to 
cause the immersion of the slides 28 into a receptacle in 
register therewith. 

In accordance with the invention and as best illustrated 
in FIG. 3, the cams 62 and 102 are angularly located rel 
ative to one another and in relation to their respective 
cam followers 60 and 98 so that the upward and down 
ward movement of the slide holder support 24 is in a 
speci?c timed relation with the rotational movement of 
the receptacle support 18; namely an initial upward 
movement of the slide holder to remove the slides from 
a receptacle in which they were immersed, then a rota 
tional movement of the receptacle support 18 to move 
the adjacent receptacle into register with the slides 28, 
and then a downward movement of the receptacle sup 
port 24 to ‘move slide 28 downwardly into said next adja 
cent receptacle. Moreover, in accordance with the pres 
ent invention the preferred placement of the two cams 
62 and 102 is such that the rotational movement of the 
receptacle support 18 does not begin for a discrete time 
interval of the order of ?ve seconds after the slides have 
been raised to their fully raised position. This so-called 
dwell period will enable a liquid agent clinging to the 
slides 28 to run off the slides and drip back into the 
receptacle from which the agent came in order to reduce 
contamination of the agent in the next adjacent receptacle 
when the next adjacent receptacle is moved into register 
with the slides and the slides are immersed therein. Thus, 
the engagement of the cam follower 60‘ by the cam 62 to 
effect the longitudinal reciprocal movement of arm 54 
will preferably not take place until cam follower 98 has 
moved along the entire leading surface 104 of cam 102 
and along a portion of the horizontal surface 106 of said 
cam 102. At that point in the travel of wheel 64, the cam 
62 will come into cooperative engagement with the cam 
follower 60 to cause the operation of the pawl and ratchet 
previously described to effect a shifting of one receptacle 
22 out of register with the raised slide holders and 
another receptacle 22‘ into such register. 

In order to insure ideal registration between the slides 
28 and a receptacle 22, and to prevent misalignment dur 
ing immersion of the slides into a newly registered recep 
tacle, an inter?tting aligning means 110 is provided. This 
aligning means includes a pin 112 depending from the 
slide holder support 24 and a plurality of notches 114 in 
the periphery of the receptacle support 18, one notch for 
each receptacle. Assuming proper registration of a recep 
tacle 22 with the slides 28, when the slide holder support 
24 is lowered to immerse the slides into the registered 
receptacle, the pin 112 will ?t into the notch 114 asso 
ciated with the receptacle in register. However, if there is 
slight misalignment due to over travel by the pawl and 
ratchet drive previously described, this over travel, 
which inherently must be slight, will cause a slight mis 
alignment between the pin 112 and the supposedly 
aligned notch 114. However, the pointed end 116 of the 
pin 112 will engage a wall of the notch 114 and as the 
lowering movement continues will cause a shift of the 
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receptacle support 18 in order to accommodate the pin 
112 and thereby give accurate registration. 

-In accordance with another feature of the present in 
vention, it should be noted that means previously de 
scribed provide for a vibratory movement of the slides 
28 when they are immersed in a receptacle 22. This in 
creases the effectiveness of the agent action on the tissue 
specimens mounted on the slides 28. This desirable re 
sult stems from the rotatable mounting of the cam follow 
er 98 on lever 98 eccentrically rather than concentrically 
of the cam follower’s central main axis. By mounting the 
followed 98 eccentrically, when the cam follower 98 is 
in engagement with the bottom surface of the wheel 64 
with the wheel slowly rotating as previously described, 
the cam follower 98 will turn and thereby impart an oscil 
lating movement to lever 90 which will be translated into 
a vertical simple harmonic ‘movement in the drive post 
84. This vibratory or limited simple harmonic movement 
of the drive post 84 will be imparted to the slide holder 
support 24 and hence to the slides 28, whereby to yield 
the desired result. 

It is desirable to maintain the receptacles 22 covered 
except when they are actually in use. Such covering re 
duces contamination and evaporation. To substantially 
accomplish this end, a disc-like cover 118 of radius sub 
stantially equal to the receptacle support 18 is provided 
with the center thereof having a central aperture 120 
adapted to receive an extension 123 on the upper end 
32 of the shaft 34 with clearance for indexing the cover. 
The lower surface of the cover 118 rests on the tops of 
the receptacles 22 to cover them with the exception noted 
below. In the area of the slide holder support 24, the 
cover 118 is provided with a cut out ‘121 to expose those 
receptacles which are in use or about to be placed in use. 
Thus, the remaining receptacles are covered and the re 
ceptacles in the immediate zone of the slide holder sup 
port 24 are exposed for use. In order to maintain the 
cut out 121 in proper relation with the slide holder sup 
port 24, the cover 118 is further provided with a stop 
means in the form of an extension or protuberance 122 
which is adapted to engage one of the guide posts 76 
and thereby prevent rotation of the cover 118 with the 
receptacle support 18. Thus, during rotation of the re 
ceptacle support 18, the receptacles 22 will slide along 
the lower surface of the cover 118 which is prevented 
from moving therewith by the engagement of the pro 
tuberance 122 with the guide post 76. 
As may best be seen in FIG. 1, a main power switch 

124 is provided to control the supply of energy to the 
drive motor 72. An indicator lamp 126‘ is also mounted 
on the peripheral side Wall 14 of the base 12 for the pur 
pose of indicating that the main power switch is in its 
“on” position. Also mounted on the side wall 14 is a 
second indicator lamp 128 which indicates when the ma 
chine has completed its cycle of operation. It will be 
obvious that once the machine has completed its cycle of 
operation it would be desirable for the machine to dis 
continue operation in order to prevent a recycling of the 
tissue specimens which would be extremely deleterious. 
To prevent the recycling of the machine after the com 
plete treatment cycle of the tissue specimens and the slide 
28, a limit switch 130‘ is mounted on the upper surface of 
the main support plate 16. The limit switch is provided 
with a normally closed contact 132 which controls the 
main energizing circuit for motor 72 and which opens 
upon completion of the cycle to condition the motor 72 
for deenergization, and a normally open contact 134 
which becomes closed upon a completion of the cycle in 
a manner to be described. Speci?cally, the receptacle sup 
port 18 is provided with a multiplicity of pin receiving 
apertures 136. Each of these apertures is adapted to re 
ceive a stop pin 138 which pin is readily removable there 
from and insertable in another of the apertures 136*. 
Thus, depending upon the cycle being employed in the 
apparatus 10, the machine can be caused to stop at any 
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6 
preselected place depending upon the placement of the 
stop pin 138. When the stop pin moves into engagement 
with the switch 130' is causes the switch to operate from 
its normal condition to its operated condition wherein 
the contact 134 is closed and the contact 132 is open. 

It will therefore be seen that as the receptacle support 
18 is rotated for the ?nal movement, the switch 130 will 
operate to open the main energizing circuit for motor 
72. However, it has previously been noted that the rota 
tional movement of the receptacle support 18 occurs only 
when the tissue holder support 24 is in its raised condi~ 
tion. If the machine 10 were deactuated with the tissue 
holder support 24 in its raised condition, then the slides 
28 come to rest exposed to the air. This exposure to the 
air would be very deleterious to the slide specimens. In 
order to prevent the machine coming to rest in the raised 
condition a mercury switch 135 is mounted on the lever 
90. The switch 135 is adapted to close and open a circuit 
depending upon the position of lever 90. The switch 135 
is arranged so that it is opened when the lever 90 is in 
its lowered condition and is closed at all other times. By 
utilizing the circuit elements above described in a circuit 
arrangement of the type illustrated in FIG. 6 the circuit 
elements can assure the deenergization of the motor 72 
at the properly selected position and when and only when 
the slide holder support 24 is in its lowered position. 
This is accomplished in the following manner, referring 
to FIG. 6. 
With the main switch 124 closed a circuit is established 

for energizing the power on lamp 126, which circuit may 
be traced from the positive terminal, through switch 124, 
and lamp 126 to the negative terminal. Motor 72 is also 
energized by the main energizing circuit which can be 
traced from the plus terminal, over closed switch 124, 
over closed contact 130—132, and through the motor 72 
to the negative terminal. This will cause the motor 72 
to rotate and thereby slowly drive the sprocket 68 as a 
result of a reduction gearing in the chamber 70, to there 
by even more slowly turn the main drive wheel 64 by 
means of the chain 66, to cycle the apparatus for rotation 
al movement of the receptacle support 18 and its as 
sociated receptacles 22, and the up and down movement 
of slide holder support 24 and its associated slides 28 
in the manner hereinbefore described. Each time the lever 
90 is pivoted to raise the slide holder the mercury switch 
135 will operate, but this will have no effect on the ap 
paratus as it merely closes and opens a second or parallel 
circuit for energizing the already energized motor 72. 
However, upon the completion of the next to last im 
mersion of the slides in a receptacle, cam 102 will en 
gage cam follower 96 and pivot the lever 90 to raise 
the slide holder support 24 to remove the slide 28 
from the receptacle in which they were last immersed. 
This pivoting action will close the mercury switch 135. 
The closing of the switch 135 will have no immediate 
effect on the apparatus due to the fact that the motor 72 
is energized by its previously traced main energizing 
circuit. However, when the cam 62 engages cam follower 
60 to actuate the pawl and ratchet arrangement whereby 
to rotate the receptacle support 18, the pin 138 will 
move into operative engagement with switch 130 where 
by to operate the switch from its normal condition to its 
operated condition in which the contact 132 is opened 
and the contact 134 is closed. This will establish an 
energizing circuit for the cycle complete lamp 128 which 
circuit may be traced from the positive terminal of 
the power source over the main switch 124, and over 
the contact 130-134 and through the lamp 128 to the 
negative terminal. In addition, the main energizing circuit 
for the motor 72 will be opened at the now open con 
tact 132. However, this will not cause the deenergization 
of the motor 72 due to the auxiliary energizing circuit 
which may be traced from the positive terminal of the 
power source, over switch 124, through mercury switch 
136 which is closed due to the lever 90 being out of its 
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normal position, and through the motor 72 to the nega 
tive terminal. Thus, the motor 72 will continue to operate 
to rotate the wheel 64 until cam 62 moves out of engage 
ment with cam follower 60 to cause a retraction of the 
pawl 46, and, more importantly, cam 102 moves out of 
engagement with cam follower 98 whereby to cause lever 
90 to pivot back to its normal condition in which the slide 
holder support 24 is lowered and the slides 28 are im 
mersed. At this point the mercury switch 135 will operate 
to its open condition whereby to open said auxiliary en 
ergizing circuit and deenergize the motor 72. The lamp 
128 will remain energized as previously noted to indicate 
that the cycle has been completed and the lamp 126 will 
remain on to indicate that the main power switch 124 
is in its closed condition. 

It will be noted that with the simpli?ed control and 
timing mechanism previously described, the slides 28 are 
immersed in each of the receptacles 22 for the same 
amount of time, namely the time it takes for the main 
sprocket to effect a complete revolution. There are often 
times where it is desirable to have the slides immersed 
in agents until speci?c results are obtained and then to 
remove the slides from those agents. Control of this can 
be effected in several ways. For example, control can be 
effected by a selection of the intensity of concentration 
of the respective agent solutions in the receptacles 22. 
That is to say, if a tissue specimen would be overexposed 
to a particular agent at full strength by keeping the speci 
men in the receptacle for the full period of immersion, 
often times this can be compensated for by reducing the 
concentration of the agent in the receptacle. Another 
means of controlling immersion time is to utilize the 
same agent in more than one receptacle. That is to say, 
if unduly long immersion times are required for a par 
ticular agent, two or possibly even three or more adjacent 
receptacles can be employed to contain the identical agent 
and thereby increase the immersion time for that agent. 
The slide holder 26 is more particularly illustrated in 

FIGS. 7 through 10. Slide holder 26 has a main body 
portion 138 having a rear plate 140 with an outwardly 
extending upward shoulder 142. Body 138 also has a cen 
tral web 144 which extends forwardly of the rear plate 
140 to an angularly disposed front plate or surface 146. 
Extending forwardly of the front surface 146 in parallel 
spaced relation are a pair of cars 148 and 150. Extend 
ing along the bottom of the body 138 is a bottom plate or 
surface 152. The bottom surface 152, in combination with 
the front and back surfaces 146 and 140, respectively, 
and the web 144 de?ne two ?nger gripping recesses 154 
and 156. 

Secured to the bottom 152 of main body portion 138 
in depending relation therewith is a ?xed jaw 158 having 
a substantially planar rear surface 160 and a saw toothed 
front surface v162 with a plurality of spaced apart slide re 
ceiving grooves 164. A pair of spaced apart circular chan 
nels 166 and 168 are provided in the ?xed jaw 158 and 
in communication with the rear surface thereof, which 
channels provide a seat for screws 170 which secure the 
?xed jaw to the body 138 and which channels also pro 
vide an indexing means as will be more fully understood 
hereinafter. It will be noted that the front saw toothed 
surface 164 of ?xed jaw 158 is preferably substantially 
in register with the bottom of front surface 146. A mov 
able jaw 172 is provided for cooperation with the ?xed 
jaw 158. The movable jaw 172 has a rear saw tooth sur 
face 174 which confronts the saw tooth forward surface 
162 of ?xed jaw 158 and is provided with a plurality of 
spaced apart slide receiving grooves 176 which are in 
substantial alignment with the grooves 164 on the ?xed 
jaw. Movable jaw 172 is secured to a Z-shaped bracket 
178 as by screws 180 which Z-shaped bracket is pivotally 
mounted between the ears 148 and 150 of the body 138 
as by pivot pin 182. The upper end of the Z-shaped 
bracket 178 extends upward to terminate substantially 
coplanarly with the upper surface of the body 138. This 
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upper portion is designated by the reference numeral 184 
and serves as a ?nger engaging extension and further 
provides a seat for a biasing compression spring 186. 
Speci?cally, the forward end of the spring 186 is seated 
in a depression 188 in the portion 184 of the Z-shaped 
bracket 178. The other end of the spring 186 is seated in a 
circular depression 190 in the surface 146 of the body 
138. The compression spring 186 normally biases the Z 
shaped bracket 178 to the position shown in FIG. 7, 
wherein the movable jaw ‘172 is in close spaced relation 
with the ?xed jaw 158. However, when an operator’s 
?nger is brought into engagement with bracket portion 
184 and forces the bracket portion rearwardly toward 
surface 146 as illustrated in FIG. 10, the movable jaw 172 
will pivot away from the ?xed jaw 158. With the jaws so 
spread apart they are adapted to receive slides between 
them which slides will seat in the aligned grooves 164 
176 and be held between the jaws by the spring 186 when 
the portion 184 is released. Thus a plurality of parallel 
spaced vertically depending slides can be held by a single 
slide holder 26. 
To improve the gripping or holding of slides, at least 

one of the jaws is preferably provided with a friction 
material such as rubber. As shown herein, movable jaw 
172 is provided with a circular passage 173 which com 
municates with each of the grooves 176. Force fitted into 
passage 173 is a rubber tube 175 of slightly greater diam 
eter. Thus a portion of tube 175 is disposed in the trough 
of each groove 176 for engagement with a slide 28 to 
securely hold the slide. 
When the slide holder is so equipped with slides, it may 

be placed on the slide holder support 24 in the following 
manner. As may best be seen in FIG. 1, the upper edge 
of the slide holder support 24 is provided with a plurality 
of notches 192 which notches are adapted to provide a 
seat or indexing means for a slide holder 26. Provided on 
the slide holder is a pin 194 having an enlarged head 196 
at the rear of the slide holder. The pin is biased forwardly 
of the slide holder by a tension spring having one end 
secured to the forward end of the pin 194 and its opposite 
end secured to a pin 200 which extends across the circular 
passage 202 in which the pin 194 is partially disposed. 
However, when it is desired to dispose a slide holder on 
the support 24, the operator grasps the pin head 196 and 
pulls the pin to the right as viewed in FIG. 10 whereby 
to enlarge the opening between the rear surface 140 of 
the body 138 and the forward surface of the pin head in 
order to receive the slide holder support 24 therebetween. 
The slide holder is then moved down with the pin 194 be 
ing ?tted into an appropriate notch 192 on support 24 
whereupon the operator releases the pin head 196 and 
permits it to move to the left as viewed in FIG. 10 to 
press the slide holder support between the pin head and 
the rear surface of the body 138. To prevent any rocking 
movement, the horizontal protrusion 142 is provided which 
protrusion or shelf 142 rests on the upper surface of the 
slide holder support on both sides of the notch 192. Thus 
the slide holder is readily detacha‘bly mounted on the slide 
holder support and is accurately indexed thereon. 

While the slides 28 can be manually loaded onto the 
slide holder 26 as previously described, this loading op 
eration is somewhat d'i?icult in that as one slide is being 
positioned a previously positioned slide can conceivably 
fall out. To overcome this possible di?iculty, a special 
loading and unloading receptacle 204 may be employed. 
Receptacle 204 is a substantially solid body having rec 
tangular cavity 206 therein which cavity is adapted to 
receive a plurality of slides 29. Two opposed surfaces of 
the cavity 206, namely surfaces 208 and 210 are both saw 
toothed in con?guration with slide receiving grooves 212 
in each, which grooves are in alignment with the oppos 
ing slide receiving groove for ready slidable reception of 
a slide 28. With such a receptacle, the slides may be 
readily placed in the cavity 206 with their sides in the 
slide receiving grooves 212 whereby to arrange them in 
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parallel spaced relation. The surfaces 208 and 210 are 
substantially identical to the jaw surfaces 174 and 162 on 
the holder 26 whereby to prearrange the slides in the 
relation required by the holder. Furthermore, the depth 
of the cavity 206 is such that a substantial portion of 
the slides 28 extend above the upper surface 214 of the 
receptacle 204 so that they may be grasped by the jaws 
of the slide holder 26. 
When the slides 28 are arranged as shown in FIG. 11, 

then the slide holder 26 can be moved into appropriate 
relationship with the arranged slides and the movable 
jaw 172 then permitted to move into grasping relation 
with the slides 28 to trap them between the movable and 
?xed jaws for holding as previously described. To insure 
proper alignment of the slide receiving grooves 162 and 
174 on the ?xed and movable jaws 158 and 172, respec 
tively, of the slide holder 26, a pair of indexing pins 216 
and 218 are provided on theupper surface of the special 
receptacle 204, which pins are arranged to ?t into the cir 
cular channels 166 and 168 in the rear surface of the ?xed 
jaw 158 to thereby index the ?xed jaw and the movable 
jaw with respect to the slides 28 in the cavity 206 of the 
receptacle 204. Thus a convenient means for loading and 
unloading the slide holder 26 is provided. If desired, 
cavity 206 of receptacle 204 may be ?lled with a neutral 
or treating agent as a preliminary and/or post treatment 
for the slides. ‘ 

In use, one or more slide holders 26 will be loaded 
with one or a plurality of slides 28 by virtue of the load- 
ing-unloading receptacle 204 and the movable and ?xed 
jaws 172-158 of the slide holder 26, as previously de 
scribed. The slide holder or slide holders will then be se 
cured to the slide holder support 24 by disposing their 
respective indexing pins 194 in the preselected notch 
192 on the upper surface of the slide holder support and 
with surfaces 142 resting on the upper edge of support 
24. After the slide holders are so positioned, the main 
switch 124 is operated to its closed condition whereby 
to energize the main switch “on” light 126 and the motor 
72 as previously described. The motor will commence 
operating and through the reduction gearing will drive 
sprocket 68 which, through the medium of chain 66, will 
continuously rotate wheel 64 on which the horizontal 
and vertical cams 62 and 102 are located. The sprocket 
wheel 64 will make a full revolution during which time 
the level 90 will oscillate by virtue of the eccentric action 
of cam follower 96 in engagement with the rotating 
sprocket 64 to thereby oscillate the slides. Near the com 
pletion of the full revolution the cam 102 Will engage 
the eccentric cam follower 96 and cause the lever 90 to 
pivot to raise the slide holder support 24 and to hold it 
in a raised position. After the slide holder support has 
been raised for a few seconds, a cam 62 will engage 
cam follower 60 to actuate the pawl and ratchet ar 
rangement 4642, whereby to rotate the receptacle sup 
port 18 an angular distance equal to the spacing between 
adjacent receptacles 22. Upon the completion of the ro 
tational movement of the receptacle support 18, cam 102 
will move out from engagement with cam follower 98 
to move the slide holder support 24 downwardly and 
again immerse the slides 28. This cycle will repeat 
through as many times as desired as determined by the 
placement of the stop pin 138. Upon the movement of 
the stop pin 138 into contact with switch 130, the main 
motor energizing circuit will be opened but the motor 
will continue to be energized until sprocket 64 has ro 
tated su?iciently to permit the downward movement of 
slide holder support 24 whereupon mercury switch 135 
will be opened to deenergize the motor 72 and stop op 
eration of the machine. The cycle complete light will 
have been turned on by the action of the pin 138 on 
the switch 130. Thus the machine will come to rest with 
the slides in their lowered or immersed position. When 
the operator next attends the machine he can remove the 
immersed slides together with their slide holder and re 
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10 
insert the so held slides into the special container 204 
and then release them from the slide holder by operation 
of movable jaw 172. , 
While we have herein shown and described the pre 

ferred form of the present invention and have suggested 
modi?cations therein, other changes and modi?cations 
may be made therein within the scope of the appended 
claims without departing from the spirit and scope of this 
invention. 
What we claim is: 
1. Automatic immersion apparatus for sequentially 

moving material into and out of a plurality of recepta 
cles in a horizontal row, comprising means for support 
ing the plurality of receptacles in a horizontal row, means 
for supporting the material, means for raising and low 
ering said material support for moving material sup 
ported thereby out of and into a receptacle, means for 
moving said receptacle support horizontally for moving 
one of the receptacles in a row out of register with said 
material support and for moving another of the recepta 
cles into register with said material support, and means 
for timing said last two mentioned means for operating 
said receptacle support moving means when said ma 
terial support is in its raised position, said material sup 
port moving means, said receptacle support moving means 
and said timing means comprising a rotatable member 
having a pair of related mutually perpendicular cam sur 
faces thereon, one of said surfaces being included in each 
of said moving means. 

2. The apparatus of claim 1, wherein said receptacle 
support moving means comprises a pawl and ‘ratchet, 
and means for periodically operating said pawl in re 
sponse to motion of its associated cam surface. 

3. The apparatus of claim 1, wherein said material 
support moving means comprises ‘a pivoted lever having 
a cam follower on one side of the pivot engageable with 
said rotatable member and the cam surface included in 
said material support moving means, and a vertically ex 
tending rod pivotally connected at one end to said lever 
on the other side of said pivot and connected at its other 
end to said material support. 

4. The apparatus of claim 3, wherein said cam’ fol 
lower is rotatably eccentrically mounted on said lever. 

5. The apparatus of claim 1, further comprising align 
ing means for positioning said receptacle support rela 
tive to said material support, said aligning means in 
cluding a pair of inter?tting means, one connected to 
said material holder and one connected to said recep 
tacle support, said inter?tting means being brought into 
and out of inter?tting relation by the lowering and rais 
ing, respectively, of said material support. 

6. The apparatus of claim 1, wherein said receptacle 
support means supports said receptacles in a circular 
horizontal row, and said means for moving said recep 
tacle support is a means for rotating said receptacle 
support step-by-step about the axis of said circular hori 
zontal row. 

7. The apparatus of claim 6, further comprising a 
cover resting on the tops of a portion of said plurality 
of receptacles, said cover having a cut-out portion ad 
jacent said material support for exposing at least one 
receptacle, and stop means for preventing said cover 
from moving with said receptacles. 

8. The apparatus of claim 6, wherein said means for 
rotating said receptacle support comprises a ratchet, a 
rotatable shaft connected to the axis of rotation of said 
ratchet for rotation therewith and connected to the axis 
of rotation of said receptacle support for rotation there 
with, a reciprocably movable pawl engageable with said 
ratchet to impart a step-by-step rotation thereto, and 
means for reciprocably moving said pawl including a 
rotatable wheel, a cam surface on said wheel, a cam 
follower operatively connected to said pawl, and means 
for biasing said cam follower into engagement with said 
cam surface. 
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9. The apparatus of claim 8, wherein said material 
support moving means comprises a second cam surface 
on said wheel, a pivoted lever, a second cam follower 
rotatably mounted on said lever, means for biasing said 
lever for positioning said second cam follower in the path 
of said cam surface, and means connecting said lever 
to said material support. 

10. The apparatus of claim 9, wherein said cam fol 
lower is eccentrically mounted on said lever. 

11. The apparatus of claim 9, wherein said timing 
means includes said wheel and the relative location of 
said cam surfaces on said wheel. 

12. The apparatus of claim 11, wherein said second 
cam surface is positioned on said wheel relative to said 
?rst cam surface and shaped so that said material holder 
is held in its raised position for a predetermined time 
time interval prior to said ?rst cam surface actuating 
said ?rst cam follower to operate said pawl and ratchet. 

13. The apparatus of claim 12, further comprising a 
motor for driving said rotatable wheel, a limit switch 
having a normal and an operated condition, means on 
said receptacle support for operating said limit switch 
upon said receptacle support being moved to a prede 
termined condition, a circuit for energizing said motor 
including said limit switch, said circuit being closed only 
when said switch is in said normal condition, a posi 
tion sensitive switch ?xed to said lever, said position 
sensitive switch being open when said material holder 
support is in its lowered position and being closed at other 
times, and a second energizing circuit for said motor 
including said position sensitive switch. 

14. The apparatus of claim 13, further comprising 
means for enabling the selective positioning of said limit 
switch operating means on said receptacle support. 

15. The apparatus of claim 9, further comprising a 
motor for driving said rotatable wheel, a limit switch 
having a normal and an operated condition, said recep 
tacle support having a plurality of apertures, one for 
each receptacle, a pin removably disposable in said aper 
ture, said pin being adapted to operate said limit switch 
when disposed in any of said apertures, and a circuit 
for energizing said motor including said limit switch, 
said circuit being closed only when said switch is in said 
normal condition. 
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16. The apparatus of claim 1, a material holder means 

for detachably connecting said material holder in said 
material support, said material holder including a pair 
of relatively movable jaws, and spring means for bias 
ing said jaws toward one another for clampingly hold 
ing material therebetween. 

17. The apparatus of claim 16, wherein said material 
support includes a band of rigid material extending in 
the direction of the path of movement of said receptacle 
support, said band having a notch in its upper edge, and 
said detachable connecting means comprising a vertically 
extending rear material holder wall, a horizontal shoul 
der extending rearwardly of said rear wall, a forwardly 
and rearwardly movable pin slidably mounted in said 
rear wall, stop means on said pin, means for biasing said 
pin forwardly into a position in which said stop means 
is spaced from said rear Wall a distance less than the 
thickness of said upper edge of said material support, 
said pin being disposed within said notch with said rear 
wall of said holder on one side of said support and 
stop ‘means on the other whereby said pin biasing means 
forces said rear surface and stop means into clamping 
relation with said material support, said horizontal shoul 
der resting in engagement with said upper edge of said 
material support. 

18. The apparatus of claim 17, wherein said jaws are 
provided in their mutually confronting surfaces with a 
plurality of spaced apart vertically grooves for receiving 
slides therein. 

19. The apparatus of claim 16, wherein said jaws are 
provided in their mutually confronting surfaces with a 
plurality of spaced apart vertical grooves for receiving 
slides therein. 
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