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ABSTRACT: An incubator shaker apparatus in which objects 
are shaken by rotary or reciprocating action within a bath with 
the drive means being external of movable means within the 
bath and with the movable means being drivingly connected to 
the external drive means through magnetic elements to 
eliminate a physical driving connection between the movable 
means and the external drive means. The invention also pro 
vides for improved means for controlling the level of the bath. 
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INCUBATOR SHAKER APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates generally to an improvedincubator 
shaker apparatus. It is known to shake objects within an incu 
bator bath by causing such objects to be rotated or 
reciprocated. However, in prior art arrangements, the means 
within the bath are generally caused to move by an external 
driving connection. Such external driving connection must be 
tightly sealed to prevent bath leakage and, as a result of use, 
the seals can become worn and leak. Also, means must be pro 
vided to control the level of the bath to prevent the bath from 
contaminating the objects being incubated and shaken. 

SUMMARY OF THE INENTION 

Generally speaking, in accordance with the invention the 
objects being incubated within the bath are mounted on mova 
ble means which are externally driven in a manner which 
eliminates the necessity of a physical connection. By moving a 
magnetic ?eld by the drive means, the movable means within 
the bath can be driven without a direct physical connection 

~ thereto. External means are also provided for controlling the 
level of ?uid in the bath so that the incubated materials will 
not be contaminated by the bath during movement of objects 
within the bath. ' 

Accordingly, it is an object of this invention to provide im 
proved means for moving objects incubated in a bath. 
Another object of the invention is to provide an improved 

drive arrangement for driving a movable member within a 
- bath without a physical connection between the external driv 
ing means and the movable member. 
A further object of the invention is to provide an improved 

arrangement for controlling the level of fluid in a bath. 
Still other objects and advantages of the invention will in 

part be obvious and will in part be apparent from the speci? 
cation. 

The invention accordingly comprises the features of con 
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struction, combinations of elements, and arrangement of parts I 
which will be exempli?ed in the constructions hereinafter set 
forth, and the scope of the invention will be indicated in the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the invention, reference is had 
to the following description taken in connection with the ac 
companying drawings, in which: 

FIG. '1 is a sectional view of an incubator shaker apparatus 
constructed in accordance with a preferred embodiment of 
the instant invention; 

FIG. 2 is a sectional view taken along line 2—-2 of FIG. 1; 
FIG. 3 is a partial sectional view taken along line 3-3 of 

FIG. 1; 
FIG. 4 is a partial sectional view taken along line 4-4 of 

FIG. 1; 
FIG. 5 is a partial sectional view taken along line 5—-5 of 

FIG. 4; 
FIG. 6 is a partial sectional view, at an enlarged scale, taken 

along line 6-6 of FIG. 4; 
FIG. 7 is a partial sectional view similar to FIG. 1 but show 

ing a modi?ed construction of the incubator shaker apparatus 
of the invention; 

FIG. 8 is a partial sectional view taken along line 8-8 of 
FIG. 7; 

FIG. 9 is a partial sectional view taken along line 9-9 of 
FIG. 7; v ' ' 

FIG. 10 is a plan view of the driven disc of FIG. 8 showing 
alternate locations for the driving connection; and 

FIG. 11 is a partial sectional view, at an enlarged scale, 
taken along line 1l—-I1 of FIG. 1. 
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2 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to FIG. 1, a casing 11 is provided with a 
removable cover 12 to form the external housing for the 
shaker apparatus. The casing may be provided with feet 13 by 
which the apparatus may be mounted on a table or other 
receiving surface. Suspended within casing 11 is a ?uid tight 
housing 14 closed on all sides except at the top. Cover 12 
over?ts housing 14 for access to the housing. Housing 14 is 
?lled to a predetermined level with ?uid 15. 
A plate 16 extends across casing 11 below the bottom wall 

17 of housing 14 and has secured thereto a collar 18 which 
supports bearings 19. Journaled in the bearings 19 is a shaft 
21. To the outer end of shaft 21 is secured a pulley 22 driven 
through a belt 23 by a motor 24 mounted on plate 16. Also 
secured to shaft 21 is a drive disc 25 having a permanent mag 
net 26 secured to the face thereof with the face of the magnet 
being closely adjacent the external surface of bottom wall 17. 
A bracket 27 is secured to plate 16 and supports housing 14 

with bottom wall 17 in spaced relationship with respect to 
plate 16 and drive disc 25 and permanent magnet 26 is located 
within the space between plate 16 and bottom wall 17. 

Referring to FIGS. 1 and 3, a triangular frame 28 overlies 
bottom wall 17 and is secured thereto by means of fasteners 
29. As shown in FIG. 11, each fastener 29 preferably consists 
of a stud 31 welded to bottom wall 17. The stud passes 
through bracket 27 and is secured thereto by means of a nut 
32. A screw 33 passes through frame 28 and threadedly en 
gages a blind, threaded hole in stud 31 to thereby provide a 
fluid tight connection for mounting housing 14 and frame 28 
within the casing. 
A crank shaft 34 is journaled in suitable bearings 35 

mounted within frame 28. Two crank shafts 36 are also jour 
naled in bearings carried by frame 28. Mounted on crank shaft 
35 is a driven disc 37 which has mounted to the lower face 
thereof permanent magnet 38. Permanent magnet 38 is 
disposed directly above permanent magnet 26 whereby the 
magnetic ?eld caused by rotation of magnet 26 causes rota 
tion of magnet 38 to thereby rotate crank shaft 34. 
As best seen in FIGS. 1 and 2, a triangular frame 39 has the 

eccentric crank portions of shaft 34 and 36 journaled therein 
in suitable bearings 41. Secured to frame 39 by screws 42 is a 
plate 43 which supports the objects in the ?uid bath 15. Clips 
44 may be secured to plate 43 for securely receiving ?asks 45 
which are to receive the material being incubated and shaken. 
. With the apparatus described above, rotation of pulley 22 
through motor 24 causes magnet 26 to be rotated to thereby 
set up a rotating magnet ?eld which rotates magnet 38 without 
any physical connection therebetween. Seals about rotating 
shafts are thereby completely eliminated. The rotation of mag 
net 38 effects a rotation of crank shaft 34 to cause frame 39 to 
rotate in a circular or oscillatory path to thereby effect a shak 
ing of the material in ?asks 45. Crank shafts 36 act as idler 
shafts which have the same eccentric offset as shaft 34 thereby 
support frame 39 during its rotary motion. Plate 43 will be 
moved in a horizontal plane along an arcuate path to physi 
cally displace the plate along the plane. The limit of two 
dimensional displacement as seen in the FIG. 1 view is in 
dicated by arrow 46. 

Fluid bath 11 is utilized to control the temperature of the 
medium in ?asks 45. The ?uid will usually be water at a 
predetermined temperature and it may be desirable to circu 
late the water bath to maintain the proper temperature. It will 
be understood that, during the movement of the ?asks, a sub 
stantial disturbance of the water will occur and care must be 
taken to control the level of the water bath to prevent water 
from splashing around to such a height as to permit it to enter 
the ?asks as the water bath could contaminate the material in 
the ?asks. Means must be provided for controlling the level of 
the bath and for changing the level for ?asks, beakers, or other 
receptacles of different height. To this end, a wall 47 extends 
across housing 14 and terminates short of bottom wall 17 as 
shown in FIG. 1. As best seen in FIGS. 1, 2, 4 and 6, a collar 
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48 is secured to a sidewall of housing 14 and a tube 49 extends 
therefrom through which the ?uid is drained or delivered for 
recirculation. A drain piece 51 is rotatably mounted within 
collar 48 and is sealed therein by suitable O-rings 52. Drain 
piece 51 is provided with a suitable passage 53 which commu 
nicates with tube 49 and also communicates with a tube 54 
carried by drain piece 51. As best seen in FIGS. 4 and 5, a rod 
55 is secured to drain piece 51 and extends upwardly beyond 
cover 12. The cover is provided with an elongated slot 56 hav 
ing detentlike depressions along one wall thereof for 
resiliently receiving rod 54. Rod 54 is arranged so as to 
resiliently rest in the depressions to form a detent for the rod 
and the rod may be physically de?ected so that it can be 
moved along the length of slot 56 to a variety of adjusted posi 
tions. Movement of the rod effects a rotation of drain piece 51 
to change the level of the open end of tube 54 as shown in full 
and phantom lines in FIG. 4. In this manner, the level of the 
open end of tube 54 may be adjusted to thereby control the 
level of fluid in housing 14. During circulation of fluid in the 
housing, ?uid will enter through entry port 58 and will exit 
through tube 49 to maintain the level of ?uid in the housing at 
the level determined by the height of the open end oftube 54. 
With slight modi?cations, the rotary action of plate 43 can 

be changed to reciprocating action by utilization of the struc 
ture shown in FIG. 7 through 10. A frame 61 carries a shaft 62 
journaled therein by suitable bearings 63. Secured to shaft 62 
is a driven disc 64 which has mounted thereon permanent 
magnet 65. Driven disc 64 is rotated through magnet 65 in the 
same manner as in the embodiment described in connection 
with FIG. 1. Frame 61 is provided with four upstanding walls 
66 which act as guides for the reciprocating plate 43, as will 
now be described. A frame 67 underlies plate 43 and has de 
pending therefrom four legs 68, with one leg 68 being proxi 
mate to each upstanding wall 66 as shown in FIG. 9. Mounted 
by means ofa suitable pin 69 to each leg 68 is a guide block 71 
for guiding frame 67 at the four corners thereof during 
reciprocation along frame 61. Guide blocks 71 are preferably 
formed of a self-lubricating plastic material to reduce sliding 
friction. 
A crank arm 72 is pivoted to frame 67 by means of the 

driven screw shaft 73 and is eccentrically pivoted to driven 
disc 64 by means ofa screw shaft 74. It will thus be understood 
‘that, as driven disc 64 is rotated as a result of rotation of drive 
disc 25, plate 43 will be reciprocated in the direction indicated 
by arrow 75 to thereby impart a reciprocating shaker action to 
material in ?ask 45. As shown in FIG. 10, driven disc 64 may 
be provided with a plurality of threaded bores 76 spaced at 
different distances from the center of rotation of the driven 
disc. By selection of the threaded bore 76 which receives 
screw shaft 74, the amplitude of reciprocation of plate 43 may 
be varied. 

It will thus be seen that the objects set forth above, among 
those made apparent from the preceding description, are ef? 
ciently attained and, since certain changes may be made in the 
above constructions without departing from the spirit and 
scope of the invention, it is intended that all matter contained 
in the above description or shown in the accompanying, 
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drawings shall be interpreted as illustrative and not in a limit 
ing sense. 
What I claim is: 
l. A shaker apparatus comprising a frame, a ?uid tight 

housing carried by said frame, driving magnetic ?eld means 
movably‘ mounted on said frame, motor means cooperating 
with said driving means for operating said driving means, 
driven magnetic ?eld means movably mounted wholly within 
said housing, said driving and driven means being located so 
that the magnetic ?eld of said driving means affects the mag 
netic ?eld of said driven means without any physical intercon 
nection therebetween, a support within said housing for carry; 
ing materials to be shaken, a second frame within said hous 
ing, means cooperating between said support and said second 
frame for movably mounting said support within said housing, 
and operating means interconnecting said support and said 
driven means for moving said support in response to move 
ment of said driven means. 

2. A shaker apparatus as claimed in claim 1 wherein said 
driving means includes a ?rst shaft journaled in said frame and 
said driven means includes a second shaft journaled in said 
frame, the longitudinal axes of said ?rst and second shafts 
being coaxial. . 

3. A shaker apparatus as claimed in claim 2 wherein said 
driving means includes a drive disc carried by said ?rst shaft, 
said drive disc having a planar face, and wherein said driven 
means includes a driven disc carried by said second shaft, said 
driven disc having a planar face, the planes of said faces being 
perpendicular to'the coaxial longitudinal axes and being paral 
lel, one to the other. I 

4. A shaker apparatus as claimed in claim 3 and further in 
cluding magnetic devices carried by the discs at the faces 
thereof. 

5. A shaker apparatus as claimed in claim 2 wherein said 
operating means includes a crank portion formed on said 
second shaft and means journaling said crank portion in said 
support, and wherein said cooperating means includes at least 
one crank shaft journaled between said support and said 
second frame. 

6. A shaker apparatus as claimed in claim 2 wherein said 
cooperating means includes linear limiting means for movably 
mounting said support for linear movement on said frame and 
wherein said operating means includes a crank arm, means 
pivoting said crank arm to said support and means pivoting 
said crank arm to said driven means, the axis of said last 
named means being parallel to and spaced from the longitu 
dinal axis of said second shaft. 

7. A shaker apparatus as claimed in claim 1 and further in 
cluding a level control for the ?uid in said housing including a 
drain piece rotatably mounted through a wall of said housing. 
the axis of rotation of said drain piece being substantially 
horizontal, said drain piece having a passage therethrough, a 
tube secured at one end to said drain piece and being free at 
the opposite end thereof, the passage of said tube commu 
nicating with said passage through said drain piece, and means 
for rotating said drain piece for controlling the height of said 
free end ofsaid tube above the bottom of said housing. 


