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This application is a continuation in part of my
prior application filed December 21, 1933, Serial
No. 703,463,

The invention relates to an apparatus for agi-
tating liquids or agitating and mixing liquids and
solids and, while designed particularly for use in
developing or fixing photographic films or plates
for the purpose of giving a proper motion to the
solution for the developing or fixing action and to
keep the fluid in perfect solution, is also adapted
for general use in agitating or mixing chemical or
other solutions and for other analogous agitating
and mixing actions. While, therefore, in the fol-
lowing specification, I have, for purpose of exem-
plification, described my invention as adapted
particularly for precessing photographic films or
plates, I desire it understood that it is not limited
to such use, but may, in the form shown, or in
suitably modified forms, be employed for various
agitating and mixing purposes.

It has become quite a common practice to em-
ploy small cameras using either motion picture
film or narrow widths of kodak type film, and,
owing to the fact that the pictures as made with

o5 these cameras are quite small, it is necessary to

make enlargements from such negatives in order
to produce phetographs of satisfactory size.

In the enlarging of small photographic images,
it is necessary to develop the film in such a way as
to produce the finest grain possible. A photo-
graphic image on a film is made up of minute
grains or particles and the method of processing
the film determines, to a large extent, the size of
these particles or coarseness of such particles,
which may show up as coarse, granular objects on
the resulting enlarged photographic image.

There are several factors that are involved in
making up a fine grain photographic image;
among other things the type of developing agent
used, length of development, temperature of so-
lutions, rapidity of drying, etc. In order to pro-
duce the finest grain, all of these variables must

-be controlled. There are now very satisfactory
developing - formulae obtainable which, when
properly used, will produce very good results.

I have discovered that by the use of certain de-
veloping solutions, and by agitation of the bath in
a certain way, that the speed or time period of
development may not only be materially hastened
and rendered fixed or predetermined with a
standard amount of agitation, under proper con-
ditions such as temperature, composition of de-
velopment, etc., but that films developed by my
novel process of agitation are finer grained and
more uniform in quality, are less apt to be

(CL 172—126)

streaked, and very rarely show such defects as air
bubbles or spots due to settling or insufficient mix-
Ing of the developing bath. - This is due apparent-
1y to the fact that components of the baths are
kept uniformly in solution and prevented from 5
settling, while at the same time during the de-
velopment of the image minute amounts of gas
are given off due to the chemical reaction and, as
these gas bubbles are constantly removed by the
agitating action from the surface of the film or 10
emulsion, development proceeds with a better
grain producing motion and at a faster speed and
with a greater degree of uniformity in excellence
of quality. .
I have also discovered by agitating chemical 15
or other solutions or mixtures in a certain way s
better maintenance of the ingredients of a solu-
tion or mixing of liquids or solids and liquids, and
particularly solids which are difficultly soluble,
may be effected. 20
One object of my invention, therefore, is to pro-
vide an agitating or mixing apparatus whereby a

‘novel and peculiar agitating or mixing action may

be obtained for the purpose of flowing s, liquid or
solution, maintaining ingredients in solution or 25
facilitating their combination in a chemical or
other reaction, or mixing fiuid or solid and fuid
ingredients together to secure more reliable and
efficient results and greater rapidity of action.

Another object of my invention is to provide an 30
apparatus having a novel and improved agitating
action whereby the ingredients of a solution may
be kept in properly mixed condition while freely
releasing any generated gases therefrom.

The invention consists of the features of con- 35
struction, combination and arrangement of parts,
hereinafter fully described and claimed, refer-
ence being had to the accompanying drawings, in
which:—

Fig. 1 is a vertical section through one type of 40
agitating apparatus for carrying my invention .
into practical effect.

Fig. 2 is a horizontal section taken substantially
online 2—2of Fig.1.

Fig. 2a is an enlarged detail view of the mova- 4§
ble switch contacts and their adjustable carrier
bracket plate. )

Pigs. 3, 4 and 5 are views showing the move-
ments of the armature and its coaction with the
contacts to effect oscillation of the receptacle by 50
the apparatus. - :

Fig. 6 is a bottom plan view of the receptacle
supporting pan or tray.

Flg. 7 is a view similar to Fig. 1 showing a
modified form of the apparatus. : 85
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Plg. 8 is a horizontal section on line 8—8 of
Mg. 7. )

Pigs. 9, 10 and 11 are views similar to Figs. 3,
4 and 5, showing the action of the armature and
single contact employed in the structure disclosed
in Figs. 7 and 8 for oscillating the receptacle
supporting pan or tray.

Pigs. 12, 13 and 14 are views showing still an-
othér form of my invention.

In the practical forms of my invention herein
disclosed for purposes of exemplification, I have
shown a structure particularly adapted for use
in developing, toning and fixing photographic
fiims, plates, etc., but it is to be understood that
in the forms disclosed, or other suitably modified
forms, the apparatus may be used for general
agitating and mixing purposes. This apparatus,
as shown, comprises a pan or tray | of circular or
other suitable form to receive and support a re-
ceptacle 2 designed to receive the film 3 which is
to be developed, and which is immersed in the de-
veloping solution # therein. This receptacle may
be provided with a suitable cover § and may be
made of any suitable forin and of any appropriate
material not adversely affected by the developing
solution or ingredients to be mixed or agitated.
The film 3 may be disposed in this receptacle
either in any suitable manner to expose the emul-
sion side of the film to the solution while pre-
venting such side of any portion of the ilm from
coming in contact with the walls of the container
or any other portion of the film. The film, for
example, when in strip condition may be spirally
or otherwise wound upon a developing rack with
{ts emulsion side outermost and its turns prop-
erly spaced or arranged to prevent contact of
the emulsion sides of the film with each other.
Preferably the pan or tray | is provided with an
upturned guard flange § and is of suitably larger
dimensions than the receptacle to catch and re-
tain any amount of the developing solution which
may unavoldably escape therefrom.

The pan or receptacle { is suitably supported
upon the upper end of a supporting and operat-
ing shaft T which is journaled at its lower end in
a bearing 8 in a casing 9 and extends at its upper
end through and is journaled in a bearing 10 in

. & detachable lid or cover (! designed to normally
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close said casing 9. Any sultable means for
mounting the pan or tray upon the shaft may be
employed. In the present instance the shaft is
shown as comprising a lower section Ta and an
upper section Tb, and the upper end of the upper
shaft section is shown as provided with a sup-
porting spider 12 having a central collar 12’ em-
bracing the shaft section Tb and secured thereto
by a set screw 13 and a plurality of equidistantly
arranged radial arms {4, preferably three in num-
ber, having sockets or receiving openings 15
therein to detachably receive positioning and cou-
pling studs {8 depending from the bhase of the
pan or tray. With this construction, the pan
or tray may be readily detached at any time de-
sired from the upper seétion of the shaft and the
lid or cover {{ then opened to allow access to be
conveniently secured to the interior of the casing
§ for installing, removing, cleaning or repairing
any of the working parts contained thereln. In
practice, the casing and its cover may be made of

either conducting or non-conducting material,

and in either case the shaft T may be made of
upper and lower sections as above described,
which sections may be connected by a coupling
collar or sleeve Tc of rubber or other non-
conducting material pinned or otherwise fas-
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tened to the shaft sections and electrically insu-
lating the same from each other so as to elec-
trically insulate internal current conducting ele-
ments from exposed parts and thus prevent the
transmission of shocks to persons handling the
fim and solution containing and supporting
means. Preferably the receptacle 2 is independ-
ent of the pan or tray {, that is, is not physically
attached thereto but simply rests thereon, so that
the receptacle and its contents may be appiied
and removed without the necessity of employing
any fastenings. It will, of course, be understood
that instead of a single receptacle a plurality of
independently detachable receptacles may be em-
ployed, all mounted in superposed relation with-
in the par or tray or upon the supporting spider,
and the construction and arrangement of the re-
ceptacles may vary as desired as long as the prin-
ciples of comnstruction and operation of the ap-
paratus are preserved. I may also employ pans
or receptacles of other suitable forms and
mounted in any other suitable way on the agitator
shaft to suit the character of the work to be
performed. The best results are obtained by dis-
posing the receptacle or each receptacle so that
its center or axis is coincident with its center of
oscillation, i. e., the shaft 1.

It will be understood that the solution 4 is in-
tended in accordance with my invention to be
agitated so as to secure the beneficial actions
stated on the fllm during the developing proc-
ess. I therefore provide means for agitating the

solution by imparting motion to the shaft 7 such

as will agitate the developing fluid in a prescribed
Way.

I have found that maximum efficiency of oper-
ation is obtained by periodically and alternately
rotating the shaft in opposite directions, that is
to say, oscillating the shaft -on its own axis, and
thereby imparting back and forth motion in a
curvilinear path or oscillation to the receptacle
2 and the developing fluid contained therein in a
horizontal plane on a vertical axis. This motion
may be fast or slow and its degree, i. e., arc of
motion, may vary as occasion may require and
will in practice be suitably governed to maintain
all of the components of the solution in motion
and in a state of solution and to cause the solu-
tion to flow back and forth through the film and
against the surfaces thereof for a developing
action therein. I preferably, however, use a re-
versible ‘motor which has a quick or sudden re-
versing motion so as to give a sharp jerk at the
end of each power stroke, and also means for
producing a cushioning and braking action on
the armature at the end of each power stroke,
whereby the agitation of the developing fluid is
increased and the developing effect on the film
increased to a material degree. As a result of
agitating the solution in such a manner while it is
chemicallyacting upon the sensitive coating of the
film, a physical washing action of the solution on
the film is obtained whereby the developing ac-
tion is facllitated and promoted, and at the same
time all gases generated by reaction in the solu-
tion and tending to cling to the surfaces of the
film are forced off and caused to pass to the sur-
face of the solution and to be dissipated, and all
the components of the solution are kept in a
state of solution and prevented from separating
out and causing streaking, spotting or uneven
development of the fiim. The beneficial effect
in these directions obtained by oscillation of the
solution in a horizontal path about a vertical
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as my experiments and practical working opera-
tions have shown, than any other mode of agi-
tation which might be employed since the wash-
ing action of the solution on the film produced
by the oscillations of the fluid is in a horizontal
plane and at an angle to the plane of any bub-
bles of gases which may be generated and arise,
and in a proper direction to ensure maintenance
of all particles of the developer in solution, so
that rapid freeing of gases.and developing action
of the solutidn on the film is obtained without
spotting, streaking or otherwise injuring the film.

The means for oscillating the shaft in the man-
ner described disclosed in the structure shown in

5 Figs. 1 to 6, inclusive, is in the form of an elec~

tric motor designed to impart two power strokes
to the shaft on each cycle of operation. This
motor comprises a horseshoe-shaped electromag-
net 11 suitably supported within the casing, and
within the gap and between the poles of which
moves an armature I8 centrally secured to the
shaft T and embedying oppositely extending lon-
gitudinally alined arms 19 and 20 and an arm
21 extending therefrom at right angles to said
arms {9 and 20. The armature, magnet and
shaft are included in an electrie circuit compris-
ing a conductor 22 connected to one of the ter-
minals of the magnet coil, a conductor 23 con-

- necting the other terminal of sald coil with the
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shaft T and the armature 18, and a conductor
24 connected with a pair of switch contacts 25
and 25’ respectively, which conductors 22 and 24
lead to a suitable socket or other connector 26
with which a switch or attachment plug or the
like may be coupled for connecting the same with
a source of electric supply. '

Each switch member or switch contacts 25
and 25’ comprises a contact plate or the like
centrally pivoted upon an axis 2T for swinging
movement and to provide oppositely extending
contact and operating arms 28 and 29, respec-
tively, the contact arm 28 having & contact face
30 and an insulated face 31 for cooperation with
a contact pin or stud 32 on the armature arm

5 20. These contact members or switches, which

are retained in normal position by springs 3la,
are designed to be successively and alternately
engaged by the pin 32 in the swinging movements
of the armature (8 for the purpose of periodically
and alternately cutting the electromagnet into
and out of the circuit for the purpose of swing-
ing the armature in opposite directions to pro-
duce two power strokes of the motor on each
cycle of action, whereby oscillating motion is
imparted to the shaft T and the receptacle 2
and the solution contained therein. :

The arm 21 of the armature has attached
thereto one end of a coil controlling spring 33
the opposite end of which is attached to a swiv-
eled anchoring and adjusting screw or bolt 34
carried by a supporting bracket 35, said spring
operating to yieldingly oppose the swinging move-
ments of the armature in opposite directions and
to limit the throw of the armature in each of
such directions and to bring it at the end of each
power stroke to a predetermined position, ready
for the starting of the next power stroke.

The operation of the motor will be readily un-~

_derstood by reference to Figs. 2 to 5, inclusive.

Figs. 2 and 3 show the armature in one of its
positions at the end of one power stroke, in which
it lies at an angle across the field of the magnet
with the contact face of switch 25 engaging pin
32, at which time the circuit is closed for the
supply of current to the magnet. On the energi-

3

zation of the magnet the armature is moved
from the position shown in Figs. 2 and 3 suc-
cessively to the positions shown in Figs. 4 and 5.
When the armature reaches the position' shown

-in Fig. 4, in which it lies longitudinally in the

magnetic field between the magnet poles, the pin
32 in its arc of swing with the contact face of
the switch 26 passes 'beyond said contact face
and on the same side of the switch on which its
insulated face 81 is located, and in the further
movewnent of the armature to the position shown
in Fig. § it completes one power stroke. During
the final movement of the armature the con-
trolling spring 33 is brought from the angular
position shown in Fig. 3, in which it lies at one
side of the center of the arm 2f and normally
maintains the armature in the position shown
in Figs. 2 and 3, to the reverse position-shown in
Fig. 5 at the opposite side of the center of the
arm 21 in which it checks the swing of the arma-
ture at the end of such power stroke and brings
it Into position to begin the succeeding opposite
power stroke. In such movement of the arma-
ture on the said power stroke, the pin 32 on its
arm 20 wipes past the insulated face of the switch
25’ and comes into engagement with the contact
face of said switch, as shown in Fig. 5. The
electric circuit, which was broken when the pin

32 passed out of contact with the contact face’

of switch 25, is now again closed, with the result
of again energizing the magnet to attract the
armature which has moved on its opposite power
stroke or back to the position shown in Figs. 2
and 3, during which movements the contact pin
32 on its arm 20 wipes past the contact face of
such member 25’ and passes beyond the insu-
lated face 30 of said switch member and is
brought again into engagement with the contact
face of switch member 25. The spring 83 checks
the movements of the armature on this second
or reverse power stroke and brings the pin 32
into engagement with the contact face of switch
member 25, ready for a repetition of the two
power strokes on the next cycle of operation, as
will be readily understood. The motor above de-
scribed is one of reversible type which, due to the
use of the reaction spring 33 and the contact
action between the stud 32 and the switch con-
tacts, causes & quick or sudden reversing motion
of the armature with an abrupt countermotion
jerk at the end of each armature stroke. This
is increased by the cushioned bumping or brak-
ing action produced by engagement of the arma-
ture with each contact, the contact yielding in
the wiping engagement against the resistance of
the spring 3la to give the cushioning and brak-
ing action, such resistance checking or damp-
ing the movement of the armature at the extrem-
ity of the stroke to produce a cushioned bump
stop action immediately prior to the abrupt
change of stroke motion by the armature through
the reactive force of spring 33 and the action of
the magnet. As a result the mixture or solution
4 in the receptacle 2 which is being moved in one
direction on a working stroke of the armature is
subjected to a sudden checking or braking action
and a sudden movement in the reverse direction
at the end of the stroke, whereby two forces act-
ing in opposite directions are exerted on the mix-
ture or solution so as to produce in the solution
a back lash and a resultant vertical wave motion
as a concomitant of these forces. 'The surface
of the film being treated is thus subjected to

opposite washing actions in the direction of its -

length on each complete oscillation of the recep-
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tacle and a vertical washing action in a trans-
verse direction from edge to edge thereof at the

__ends of the oscillation strokes. This ensures even
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development of the film and the positive wash-
ing from the fiim surface, by longitudinal and
transverse washing actions, of any portions of
the solution which have become chemically ex-
hausted and the constant subjection of the fllm
to chemically active portions of the solution,
thereby reducing the time period of treatment
and enabling a finer and more uniform grain
surface to be obtained. It has been found that
where a constant relative movement between the
flim and a processing solution occurs, that por-
tions of the solution which have been active on
one part of the film surface and have become
exhausted chemically in flowing from-such por-
tion of the film to another cause a dragging of
the grain crystals in the film emulsion, that is
to say, a dragging of the grain, which of course
is very objectionable. This objection is overcome
through the novel action of my apparatus, since
the motion of the solution over the film, first in

one direction longitudinally and then in the other.

direction longitudinally, and also edgewise of
the film, causes an even distribution of chem-
ically active portions of the solution, which are
maintained in an intimately mixed state by the
peculiar agitating action set up.

As shown, the contacts 25, 2§’ are preferably
mounted on a bracket plate 26a having siots 28b
for passage of clamping screws 28c entering an
insulated plate 25d carried by the cover { |, where-
by the contacts are rendered adjustable as a
unit to vary the point of contact of the contact
faces 30 with the contact pins 32. By this means
the period of engagement of the contacts and
power and duration of the power strokes may
be varied and regulated to the degree required
in any service action.

It will thus be seen that the invention pro-
vides simple, reliable and efficient means in the
form of a reversible electric motor of simple type,
the fleld of which is alternately energized to
effect reverse power movements of an armature
which converts opposite rotary motion to the
solution or ingredients to be mixed or agitated
to secure the novel and advantageous working
action of the solution on the film hereinbefore
set forth or mixing or agitation of the ingredi-
ents. It will also be understood that the con-
struction is such that by means of the socket or
connector 26 the apparatus may be plugged in-
to any current supply circuit to start the appa-
ratus into operation whenever required. It will,
of course, be understood that the casing 8 and
its cover and other proper parts may be suitably
insulated from the electrical contacts and con-
ducting connections, or that the casing and its
cover may be made in whole or part of metal or
conducting material, and insulated with other
required parts of the apparatus from the coact-
ing electrical conducting parts thereof. All parts
of the apparatus which may possibly be injured
by chemical action of the developing solution
may, of course, be made of & material proof
against such action.

In the modified form of my invention shown.

in Figs. 7 to 11, inclusive, an ordinary form of
electromagnet 11’ is shown, which cooperates
with an armature I8’ on the shaft 1’, which ar-
mature is electrically operated in one direction
only, that is, on one of its power strokes, and is
operated by a spring 33’ in the opposite direction
or on its reverse power stroke, The armature 8’

2,104,283

may be of the same structure as the armature {8,
but only a single contact switch 2§ is provided
for cooperation with the pin 32, which imparts
motion to the armature in one direction, the ar-
mature being impelled in the reverse direction by
the action of a combined controlling and power
or motor spring 33’ having a controlling function
similar to spring 33 but also operating as a mo-
tor spring. In the operation of this form of the
apparatus it will be seen that when the parts are
in the position shown in Pig. 8, the circuit will be
closed to energize the magnet for movement of
the armature on its electrically driven power
stroke from the position shown in Fig. 8 to the
positioni shown in Fig. 11. Between these posi-
tions the pin 32 on the armature arm 20 wipes
past the contact face of the switch member 28
and swings by inertia to the position shown in
PFlg. 11, thus placing under tension the spring 33’
which immediately swings the armature back on

“its opposite power stroke to the position shown In

PFig. 8, ready for a repetition of the power stroke
operations above described. This form of the ap-
paratus may be used under some conditions, as
for driving an apparatus of small type in which a
limited quantity of film is developed at a time
and which, accordingly, does not require much
power to operate it, though the power of the
magnet and the spring may be of any degree of
power desired.

While the construction of the device may be
such that upon letting on the supply of current,
as by means of a switch, the device will start and
continue its operation automatically, the con-
struction in the present instance is such that it is
necessary to turn the mechanism by hand
through part of one turn in order to make. the
first contact, after which time it works auto-
matically. When the device i3 not in operation
the tension of spring 33 keeps the armature in
line with the poles of the magnet, so that a pre-
liminary movement thereof iz necessary to make
the first contact, as above set forth.

It will be observed that the method of making
contact between the pin 32 and the switch mem-
bers 28 and 28’ is in the nature of a wiping ac-
tion which tends to keep the contact surfaces
bright and increases the certainty of contact ac-
tion as well as the durability of the contact ele-
ments.

As stated, because of the type of motor used, as
well as the type of switch mechanism used, a
jerky action is produced at the end of each half
oscillation which tends to set up a back lash or
sloshing of the solution, with the result that por-
tions of the solution flowing in one direction
hor!zontally meet portions of the solution flowing
in the other direction horizontally, so that a
maelstronic action is set up, whereby vertical agi-
tation as well as horizontal agitation is effected,
whereby the agitation of the solution is greatly
increased, with the resultant increase in the ef-
ciency of the developing or mixing action. By
this means any solid particles of the solution
which tend to settle by gravity are washed up
and dissolved, thus effecting a quicker solution
and a more thorough mixing action.

In PFigs. 12, 13 and 14 I have shown still an-

. other form of my invention which, while general-
ly similar to those above described, differs in cer-

tain respects therefrom. As shown, an armature
18a having its arm 18a widened at its free end for
coaction with the magnet 11a is carried by the
oscillating shaft 7', a centralizing and power
spring 33a having the same function as spring 33
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being connected with the opposite arm 20a of the
armature. ‘The arm 20a carries a contact pin 32a

which is electrically insulated therefrom and ar- .

ranged for coaction with the circuit make and
break contacts 26, 26’. The parts described are
arranged in a circuit including a conductor 24g
connected with the contacts 25, 25’ and one pole
of an electric supply line, and the pin 32a is con-
nected by a conductor 32’ to a bearing pin 2ia
fitted in and electrically insulated from the lower
end of the shaft 1’. 'This pin 2ia¢ engages the
metal bearing plate 8a which is connected by a

conductor 28a to one terminal of the magnet coil,

the other terminal of which is connected by a
conductor to the other pole of the electric supply
Hne. The circuit is provided with a suitable type
of rheostat 26’ for cutting the current on or off
and regulating the current supply of the current
to vary the power of the motor as desired and
the time period of the oscillations. The opera-
tion with this construction will be readily under-
stood from the description applying to the con-
structions previously described.

‘While the device as shown is designed especial-
Iy for the treatment of film in strip form, it is
also adapted for the development of so-called cut
film, namely, ilm in sheet form and fairly flat.
In the development of film in this form it is cus-
tomary to place several pieces in a tray of de-
veloper at one time and without any attempt to
separate them except by constantly moving them
about in the tray. The present device may be
used for the tray development of cut film by
mounting the tray on the oscillating table and
causing the individual pleces of cut film to con-
stantly move around in the solution with respect
to each other. The device as shown is also adapt-
ed for use in various agitating, mixing and coat-
ing operations and by varying the form and size
of the receptacle as required may be employed
for holding different quantities of material and
different forms and sizes of articles to be treated.
Because of its particular agitating motion it
will be found of great value in compounding
chemical substances or mixtures where a
thorough mixture is desired together with a free
release of generated vapors or gases or in dis-
solving chemicals and substances which are diffi-
cultly soluble and in all such operations ordi-
narily requiring slow and prolonged treatment,
the device allowing the time period of treatment
to be made fast or slow by varying the power
and speed of the oscillations per minute of time,
while in every case giving increased efficiency and
reducing the time period of treatment over that
ordinarily required.

If desired, each receptacle, in order to further
increase the agitating effect, may be provided
with riffles, disposed in its bottom or sides, or both,
and which may be in the form of corrugations or
solid ribs, as desired. :

From the foregoing description, taken in con-
nection with the accompanying drawings, the
mode of operation and advantages of the appara-
tus will be readily understood by those versed in
the art without a further and extended descrip-
tion. While the structural forms of apparatus
disclosed are preferred it will, of course, be under-
stood that changes in the form, proportions and
details of construction of the working parts may
be made within the scope of the appended claims
without departing from the spirit or sacrificing
any of the advantages of the invention.

By means of the adjustable anchor screws or
bolts connecting the controlling springs to their

B

connecting brackets or the like, the power action
of the springs may be varied to regulate their
working power and speed of operation within
certain limits, as will be readily understood.
What I claim is;—
1. An electric motor for transmitting oscillatory
driving motion to an agitating or mixing device

comprising & vertical shaft, an electromagnet, a

swinging armature carried by the shaft and
adapted to be influenced by the magnet to oscil-
late the shaft, pivotally mounted contact devices
arranged on opposite sides of the armature and
each having g non-conducting face and a con-
ducting face adapted to be successively engaged
by the armature to impart a swinging motion
thereto and to make and break connection there-
with to control the supply of current to the mag-
net, sald contact devices operating on said swing-
ing motion to exert a braking action on the arma-
ture, springs yieldingly opposing movement of
said contact devices and regulating their braking
action on the armature, and reactive means act-
ing on the armature at the end of a stroke for
reversing its direction of motion and bringing the
armature contact pin into engagement with the
conducting face of the associated contact device.

2. An electrie motor for transmitting oscillatory
driving motion to an agitating or mixing device
comprising a vertical motion transmitting shaft,
an electromagnet, a swinging armature carried
by the shaft and adapted to be influenced by the
magnet to oscillate the shaft, a switch contact
connected with the armature, a pivotally mounted
contact device arranged in the path of movement
of the armature and having g non-conducting
face and a conducting face successively engaged
by the armature contact for respectively checking
the movement of the armature and to make con-
nection to control a circuit supplying current to
the magnet, in which action the armature wipes
past the non-conducting face and swings the
bivotally mounted contact in one direction beyond
a normal position and the armature contact 1is
brought into position to engage said conducting
face on an initial part of the reverse stroke of the
armature, a spring acting on said contact device
to regulate its checking action on the armature
and limit its swing under motion of the armature
and to return it to normal position, means for

adjusting the pivotally mounted contact device .

relative to the armature for varying the time
period of contact of the contact device, and a re-~
siilent reaction device acting at the end of the
armature stroke to Impart a quick return move-
ment of the armature as an initial part of its
return stroke and by such movement to bring the
armature contact into engagement with the con-
ducting face of the pivotally mounted contact to
close the magnet circuit.

3. An electric motor for transmitting oscillatory
driving motion to an agitating or mixing device
comprising a motion transmitting shaft, an elec-
tromagnet, a swinging armature connected to the
shaft and oscillatable by the magnet, a contact
member connected with the armature, resilient
circuit make and break switches adapted to be
respectively engaged by the armature at the ends
of its opposite strokes for supplying current to
the magnet, each of said switches having & non-
conducting face adapted to be wiped past by the
contact member near the end of the armature
stroke to abruptly break or check the motion of
the armature and a conducting face engaged by
said contact member on a preliminary portion
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of the reverse stroke of the armature to supply
current to the magnet to impel the armature on
such reverse stroke, and a resilient reaction de-
vice acting on the armature on its stroke move-
ment past the non-conducting and conducting
faces of each switch to stop the armature and im-
part an abrupt motion thereto as a preliminary

- portion of its reverse stroke to engage said con-

tact member with said conducting face of the
contact.

4. An electric motor for imparting oscillatory
motion to an agitating or mixing device compris-
ing a vertical motion transmitting shaft, a mag-
net cofl, an oscillating armature connected to the
shaft and influenced by the coll for oscillating
the shaft, pivotally mounted circuit make and
break devices arranged on opposite sides of the
armature, each having a non-conducting face and
a conducting face adapted to be successively en-
gaged by the armature contact device near the
end of a stroke movement of the armature, a re-
silient reaction device for stopping the armature
at the end of a stroke and impearting a reverse

movement thereto, and resilient means acting on -

said circuit make and break devices to yieldingly

.oppose the movement thereof under action of the

armature contact, said faces arranged whereby
the armature contact first engages the non-con-
ducting face of each circult make and break de-
vice to swing the same for & braking action con-
trolled by the associated spring and then wipes
past sald non-conducting face for engagement
with the conducting face of the contact on the
reverse movement of the armature effected by
the reaction device for a circuit make connection
with sald conducting face.

5. An electic motor for transmitting osecilla-
tory motion to an agitating or mixing device com-
prising a vertical motion transmitting shaft,
an electromagnet, an oscillating armature influ-
enced by the magnet for oscillating the shaft, a
resilient reaction element acting on the armature
to arrest its motion at the end of a stroke and
to impart to the armature a return motion as
an Initiatory pert of its opposite or reverse
stroke, and a switch device controlled by the
armature and including contacts brought into
engagement on such initiatory part of the re-
turn motion of the armature to supply current
to the magnet for a power impulse in continua-
tion of the return motion to 1mpel the armature
on the return stroke.

6. An electric motor for transmlttlng oscilla-
tory motion to an agitating or mixing device com-
prising a vertical shaft, an electromagnet, an
armature arranged to swing in a horizontal path
and influenced by the magnet to oscillate the
shaft, a switch device controlled in action by the
horizontal swinging movements of the armature
for controlling a supply of electric current to the
magnet, and resilient reaction means acting on
the armature for arresting the motion of the

-armature at the end of a stroke in one direction

and imparting & quick return motion thereto as
an initiatory part’ of the succeeding reverse

_stroke, 8aid switch device including contacts op-

eratively arranged so as to be engaged on such
initiatory part of such quick return movement of
the armature by the reaction means to supply
current to the magnet to impel the armature on
such reverse stroke as a continuation of the quick
return movement whereby to impart to the ma-
terial being mixed or agitated supplemental mix-
Ing or agitating movements on the oscillation

|
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7. An electric motor for transmitting oscilla-
tory motion to an agitating or mixing device
comprising a vertical shaft, an electromagnet,
an oscillating armature arranged to swing in a
horizontal path and influenced by the magnet for
oscillating the shaft, a resilient reaction element
acting on the armature to arrest its motion at
the end of a stroke and to impart to the arma-
ture a return motion as an initiatory pert of its
opposite or reverse stroke, and a switch device
controlled by the armature and including a mov-

~able contact arranged at a point in the path of

travel of a part of the armature and a contact
connected to and movable by the armature into
and out of engagement with the first-named con-
tact, the second-named contact adapted to wipe
past the first-named contact near the end of a
stroke and to be. brought into engagement with
the first-named contact by the action of the re-
action device on such initiatory part of the oppo-
site or return stroke of the armature to supply
current to the magnet to impel the armature on
the return stroke as a contlnustion of the quick
return movement.

8. An electric motor for transmitting ‘oscilla-
tory motion to an agitating or mixing device em-
bodying means for incrementally increasing the
agitating actions obtained by normal oscillating
motions, said motor comprising a vertical shaft,
an electromagnet, an armature, an electric sup-
ply circuit including the magnet, a8 switch contact
arranged at a point in the path of travel of a part
of the armature and a contact connected to and
movable by the armature into and out of en-
gagement with the first-named contact, said
contacts being operatively arranged and adapted

to be maintained out of circuit closing engige-

ment during the final portion of & stroke of the
armature in one direction and to be brought into
circuit closing engagement by and upon initia-
tion of a reverse stroke of the armature, and re-
silient means operatively cooperating with said
armature and switch contacts to effect a sudden
stop of the armature at the final portion of the
stroke of the armature in the first-named direc-
tion and to impart to the armature a sudden re-
turn movement as an initial part of a reverse
stroke without pause or dwell therebetween, in
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which initial part of the return movement the -

contacts are brought into engagement to close the
circuit to the magnet to electromagnetically impel
the armature during the remainder of its travel
on such reverse stroke, whereby through such
sudden stop and start actions vibratory actions
on and supplementary to the stroke motions are
set up modifying the direction and increasing the
amplitude of the motions of the medium being
agitated or mixed by the agitating or mixing
device.

9. An electric motor for transmitting oscilla-.

tory driving motion to an agitator or mixing de-
vice comprising a vertical motion transmitting
shaft, an electromagnet, a horizontally swinging
armature coupled to the shaft and adapted to be
influenced by the magnet to oscillate the shaft,
& switch device comprising contacts brought into
operative relation by the armature at or near the
end of an armature stroke in one direction for
engagement to close a circuit supplying current
to the magnet on a preliminary part of the move-
ment of the armature in the opposite stroke direc-
tion, and resilient reaction means acting at the
end of an armature stroke to arrest its movement
in such stroke direction and to suddenly reverse
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such preliminary movement of the armature in
the opposite direction and the engagement of
the coniacts to close the magnet circuit.

10. An electric motor for transmitting normal
oscillatory and supplemental vibratory motions
to an agitating or mixing device comprising a
vertical shaft, an electromagnet, an armature
arranged to swing in a horizontal path and influ-
enced by the magnet to oscillate the shaft,
switching means controlled in action by the
swinging movements of the armature for control-
ling the supply of electric current to the magnet
to impel the armature in each of its directions
of movement, and resilient reaction means act-
ing on the armature for arresting the motion of
the armature at the end of each stroke and im-

7

parting a quick return motion thereto as an
initiatory part of the succeeding reverse stroke,
said switching means being operatively controlled
by the armature prior to the completion of an
armatyre stroke to cut off the supply of current
to the magnet and being operative on such quick
return movement of the armature on the initial
part of the ensuing reverse stroke imparted
thereto by the reaction means to supply current
to the magnet to impel the armature on such
reverse stroke as a continuation of the quick re-
turn movement, whereby to impart to the agi-
tating or mixing device at the beginning and end
of each armature stroke abrupt supplemental vi-
bratory mixing or agitating motions.
ROBERT A. WEBSTER.
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