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The present invention relates in «general to vibratory 
electric tools, .and more particularly to portable vibratory 
electromagnetic devices for sanding, polishing, cleaning 

' and like applications. 

Many of the hertofore -commercially available devices 
designed for sanding, polishing or cleaning surfaces have 
employed a plate or shoe for supporting an abrasive sheet, 
a polishing pad or like sheet material wherein the plate 
or shoe is reciprocated by a rotary electric motor. These 
devices involve a relatively complex ̀ construction and ac 
cordingly high production costs. Such devices have 4also 
been responsible for damage to furniture or other work 
surfaces to which they Vare Iapplied when not used with 
great care as the high rotary inertia of the rotating com 
ponents and the rotary power present render the control 
of pressure upon the work surface rather critical. 
More recently, vibratory electromagnetic motors have 

been employed for reciprocating the abrading or polishing 
pads of such tools ias a means of reducing the complexity 
and production costs of the tools. These vibratory motors 
comprise an alternating current electromagnet having a 
stator core fixed to the tool casing associated with a mov 
able armature connected to the plate or shoe on which 
the abrading sheet or polishing pad is supported to re 
ciprocate the plate in the directions of armature move 
ment. Frequently the »armature in such tools is pivoted 
to the tool casing and the sheet supporting shoe, and has 
such a short radius arm that the «abrading or polishing 
sheet is moved along a noticeably arcuate path, making 
it diñicult to maintain uniform application of pressure 
to the work and avoid formation of identations in the 
work surface, and increasing the minimum practical size, 
weight and power requirements of the tool. 

Further, considerable heat is evolved by such electro 
magnetic motors which may be :a source of discomfort to 
the user and accelerated deterioration to the tool. As the 
power requirements are increased by t-he pivoted armature 
designs of short radius arms, the heat evolved is .accord 
ingly increased. Size restrictions on tools of this type 
have made it dii‘ñcult to provide adequate heat dissipation 
by natural circulation or ventilation to insure comfort to 
the user and maximum life for the tool. f 
An object of the present invention is the provision of 

a novel electro magnetic vibr‘atory tool ̀ for sanding, polish 
ing and like applications, which is constructed and op 
erates in fa novel manner and alleviates the 4above-men 
tioned disadvantages. 

Another object of the present invention is the provision 
of a vibratory sanding tool or the like having novel ar 
rangement of components to produce smooth, high-fre 
quency reciprocative movement of a sanding plate in a 
substantially rectilinear reciprocative path. 
Another object of the present invention is the provision 

of a novel vibratory electromagnetic sanding tool and the 
like having means -for facilitating »forced air circulation 
within the interior of the ‘casing to reduce heat accumula 
tion within the casing during operation. 

Another object of the present invention is the provision 
of a novel vibratory electromagnetic sanding tool having 
fan means disposed within the casing activated by resonant 
response to vibratory frequencies present within the cas 
ing and coupled with vibratory forces therein for effec 
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tively circulating cooling air about the operating com 
ponents and rendering the device cool in operation. 

Other objects, advantages yand capabilities of the present 
invention will become apparent from the following de 
tailed description taken in -conjunction with the accom 
panying drawings illustrating a preferred embodiment of 
the invention. 

In the drawings: 
FlGURE l is a perspective view of a vibratory sander 

constructed in accordance with the present invention; 
FIGURE 2 is ïa side elevation of the sander with the 

proximal casing half removed; 
FIGURE 3 is a longitudinal vertical section view of 

the sander, taken along the lin-e 3-3- of FIGURE 4; 
PÍGURE 4 is la vertical transverse section view taken 

Ialong the line 4-4 of FIGURE 3; 
FIGURE 5 is `a top plan view of the sander with the 

casing removed; and 
FIGURE 6 is a fragmentary section view taken along 

the line 6-6 of FÍGURE 3. 
Referring to the drawings, wherein like reference char 

acters designate corresponding parts throughout the sev 
eral ñgurcs, there is illustrated a preferred embodiment of 
the vibratory electromagnetic sanding tool embodying the 
present invention which is indicated generally by the ref 
erence character litt. The sander 1d comprises a casing 
11 formed of complementary molded halves 11a, 11b in 
cluding a lower housing portion 12 defining a chamber 13 
for enclosing the principal working components of the 
sander and -a handle portion 14 having a generally in 
verted U-shaped configuration projecting upwardly from 
the lower housing portion 12. The handle portion 14 in 
cludes an elongated hollow grip member d5 and handle 
post members 16, 17, lat least the Iforwardmost of which is 
hollow, extending upwardly from the lower housing por 
tion 12 to the front and rear end portions of t-he lgrip 
member 15». ’ 

The ̀ sander ̀ lil is powered by an electromagnet 18 hav 
ing a `C-shaped core 19 of iron core laminations formed 
with parallel, vertically spaced, horizontally disposed legs 
Ztl and 21 and a vertically extending bridge portion 22 
interconnecting the left-hand ends of the two legs 2t), 21 
as viewed in FIGURES -2 and 3. Wound upon the upper 
most ̀ core leg 2d is an electromagnet coil 23 which is sup 
plied with l6O-cycle alternating current voltage at 100 volts 
through leads 24 controlled by a manual switch 25. A 
pair of L-shaped mounting bracket members 26 ̀ are fixed 
in laterally ñanking relation to the bridge end of the elec 
tromagnet core 19 and have outwardly projecting flanges 
or feet 27 at the lower ends thereof to which .are secured 
Flexible rubber inounting blocks 28 of a known type hav 
ing tapped metallic mounting strips embedded therein 
along the upper and lower faces ofthe blocks. The ilex 
ible rubber mounting blocks 28 'are provided to suspend 
a sandpaper supporting plate or shoe 29 below the electro 
magnet. 
An armature Si) formed of iron core laminations and 

having a substantially L-shaped configuration is disposed 
closely adjacent to the free ends of the stator core legs 
20 and 21. The armature 30 is carried by an elongated 
lever 31 pivotally connected at its upper end as indicated 
at 32 to a lever anchoring member 33, which in this em 
bodiment is formed of a pair of of ñat metallic plates, 
fixed in the handle grip member 15 as hereinafter more 
specifically described to provide a pivot or fulcrum for 
the armature supporting lever 31 which is spaced above 
the stator core 19 a distance corresponding substantially to 
the height of the upper core leg 2t) above the shoe 29. 
The lower end of the armature supporting lever 31 is pivo 
tally connected as indicated at 34 to the shoe 29 at a 
point spaced longitudinally from the connections of the 
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rubber mounting blocks 2S with the shoe 29. The arma 
ture supporting lever 3i1 in the preferred embodiment 
herein described is formed of two elongated metallic strap 
members 35, 3,6 which flank the anchoring member 33, 
the pivotal connection 32 being a somewhat deformable 
connection formed by a pin, bolt or rivet 37 extending 
through the strap members `35, 36 and a rubber sleeve 
or grommet 38 which in turn is fitted in the bore of a 
metallic `sleeve 39 extending through a suitable opening 
in the anchoring member 33. 
The lower ends of the strap members 35, 36 of the 

armature supporting lever 31 are similarly secured to the 
shoe 29 by means of a rivet or bolt 40 extending through a 
rubber sleeve or grommet 41 seated in a concave, up 
wardly opening recess in a raised boss 42 integral with 
the shoe 29, the rubber sleeve 41 being held in the con 
cave recesses of the boss '42 by a clamping strip 43 suit 
ably secured to the boss 42 and having an upwardly arch-< 
ing medial portion to fit over the rubber sleeve 41. 

>The generally L-shaped armature 30 includes a hori 
zontal leg portion 44 shown in the accompanying draw 
ings as having a substantially right-triangular protile pro 
viding a downwardly and forwardly inclined planar face 
45 which in the proximal limit position of the armature 3l) 
relative to the core 19 closely approaches and lies sub 
stantially parallel to the inclined face 46 of the lower 
stator core leg 21. Similarly the upper end of the vertical 
leg 4.7 of the armature is shaped Ito provide an upwardly 
and forwardly inclined face 48 substantially paralleling 
the inclined face 49 of the upper stator core leg 20 when 
the armature occupies its proximal limit position relative 
to the core. 

rl`he armature 30 is normally held in a floating condition 
spaced from the pole faces 46 and 49 of the stator core 
19 at the medial position in its vibratory stroke by means 
of a spring assembly 50 similar to the spring assembly 
shown in earlier U.S. Patent No. 2,790,276 granted April 
30, 1957, to Sarkis Doctor Acopian, which includes a 
tension coil spring `51 having a hook-shape formation 
52 on the end thereof adjacent the armature 30 which iS 
looped about a securing pin 53 on an extension 31’ of 
the armature supporting lever 30. The opposite end of 
the tension coil spring S1 is coupled to an adjusting 
screw -54 by means of constricted coil spring turns at the 
end of the coil spring 51 adjacent the adjusting screw 54 
which restrains a threaded washer member 55 within the 
constricted end portion of the coil spring 51 and into 
which the adjusting screw 54 is threaded. The threaded 
stem of the adjusting screw 54 extends through an accom 
modating aperture 56 in the casing 11 and has an en 
larged head 54' bearing upon a` washer 57 which in turn 
shoulders on the portions of the casing -11 bounding the 
aperture 56. A larger diameter compression coil spring 
5,8 is coaxially disposed in surrounding relation about 
the tension coil spring 51 and bears against the adjacent 
portions of the armature 30 and lever straps 35, 36 
at one end and against llat shoulders formed on bosses 59 
located internally of the lower housing portion 12 of the 
casing ‘1.1. 
To provide for adequate ventilation of the electro 

magnet core and insure such air movement about the 
interior components of the sander which produce heat as 
to provide for effective dissipation of this heat by air con 
vection currents, a vane type fan unit indicated generally 
by the reference character ̀ 60 is mounted on the armature 
supporting> lever 31 at a location between the electro 
magnet core 2_0 and the pivotal connection 32 for the. 
lever to be actuated by resonant response to vibratory 
movement imparted to the armature 3,0 and lever 31. 
This resonant vane fan unit 60 includes a rectangular fan 
vane 61 of very thin material which is capable of flexing 
in response to vibration of the lever 31. The upper end 
portion of the vane 61 is mounted in a fan mounting 
bracket 62 comprising a pair of angle plates 63 each 
having lianges 6.4v disposed in` parallel. to. each other lateral 
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ly lapping and atlixed to the lever strap members 35, 36 
and having oppositely projecting flanges 65 aligned in a 
common plane against which thev uper end portion of 
the fan vane 61 is fixed by a hold-down plate 66 and 
rivets 67. AIn one preferred example, the fan is 1.5 
inches wide and approximately 11%@ inches long and is 
formed of type XC 114 two-ply unidirectional Scotch-ply 
manufactured by Minnesota Mining and Manufacturing 
Company having a thickness of .01‘3i.00‘2 inch, the 
Scotch-ply being an epoxy plastic material with glass 
fiber reenforcing embedded therein in a selected orienta 
tion, as distinguished from random über arrangement. It 
will be apparent, however, that the exact length of the 
fan vane 61 will vary somewhat with variations in the 
thickness and the fiber distribution of the material from 
which it is formed, In practice, the fan is adjusted as t0 
ength to provide the proper resonance when it has been 
assembled on the sander armature which is vibrated by a 
bench device‘ at a preselected frequency. If the natural 
resonant frequency of the material in a given installation 
is found to be too high, weight in the form of tape can be 
attached to the fan to reduce the resonant frequency to 

lf the natural resonant frequency is 
too low, it can be increased by shortening the length of 
the fan vane. ' ' 

It will be noted from the drawings that the strap mem 
bers 35, 36 forming the armature supporting lever 31 are 
so shaped as to provide a forwardly oil-set region of 
generally U-shaped configiration in the zone between the 
electromagnet 18 and the anchoring member 33. The olf 
set region is defined by the forwardly converging inclined 
leg portions 65, 69 and the vertical bridge portion 70, 
the angle members 63 of the fan mounting bracket 62 
being secured to the lever strap members 31 at a point 
along the forwardly off-set vertical bridge portion 70 
so that the fan vane 61 work-s in a zone disposed irn 
mediately above the spring assembly 50. A cavity or 
chamber 711 is provided in the lower housing portion 12 
of the casing 11 above the spring assembly 50 and for 
wardly or to the left (as viewed in FIGURES 2 and 3) 
of the upper leg 20 of the stator core 19 in which the 
resonant fan vane 61 works. Also, the forwardmost 
handle post member 16 which accommodates the for 
wardly olf-set portion of the armature supporting lever 
31 is provided with Ventilating openings72 adjacent and 
immediately above the upper end portions of the fan vane 
61 for intake of ambient air in response to movement 
of the fan vane. Similarly, the bottom edges of the cas 
ing halves of the casing 11 are spaced above the shoe 29 
tov provide a continuous air outlet opening, indicated gen 
erally at 73, adjacent the lower edges of the casing. 
A gripping and tensioning mechanism 74 of similar con 

» struction to that illustrated in said earlier U.S. Patent No. 
2,790,276 is provided at each longitudinal end of the 
shoe 29 to grip the edges of the sandpaper sheet _or other 
working sheet material in tight condition extending above 
the lower face of the resilient pad 75 of foam rubber or 
the like cemented to the under face of thetrigid-platen 
portion 76 of the shoe y29. The gripping and tensioning 
mechanism in the preferred embodiment comprises a bar 
77 of hexagonal cross-section along the major portion of 
its length and having a circular cross-section intermediate 
portion about which extends an inverted substantially U 
shaped portion of a leaf spring 78 which is secured at its 
other end to the platen 76 by rivets or the like. The 
ends of the hexagonal bars 77 are slotted to receive a 
screwdriver blade or the like by which the gripping and 
tensioning devices may be rotated to effect tensioning 
of the sandpaper sheet over the lower face of the pad 
75. 
Each of the casing halves 11a, 11b is provided with 

bosses or» like formations 79 on the inner surfaces there 
of projecting toward the electromagnet 1S into butting> 
relation with the sides ,of the upper leg 20 of the’stator 
core 19, these formations, 79> having openings therein 
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to receive outwardly projecting stubs 80 which are rigidly 
affixed to the stator core 19 for securely fixing the stator 
core in stationary condition within the casing 11. 

Similarly the anchoring member 33 for the upper 
pivoted end of the armature supporting lever 31 is fixed 
in stationary relation within the hollow grip member 1S of 
the handle portion 14 by providing oppositely projecting 
stubs or anchoring pins 8l fixed to the plates forming the 
anchoring member 33, which project into accommodat 
ing openings in the housing halves 11a, .'l-‘lb adjoining 
surface formations or bosses in the grip member l5 which 
abut the sides of the anchoring member 33. 

ln the operation of the sander construction described 
above, actuation of the manual switch ZS, which is here 
illustrated as mounted in the grip member 15 of the 
handle portion 14, closes the supply circuit to the coil 
23 of the electromagnet 18. Variations in the magnetic 
field produced in response to variations in the 60-cycle 
A.C. supply current to the electromagnet coil vibrates 
the armature 3€? at twice the applied alternating current 
frequency toward and away from the stator core legs Ztl 
and 21. The movement of the lever 3l and armature Sil 
occurs about the pivot point 37 which is spaced a suffi 
cient distance above the electromagnet 18 so that the lower 
connecting point 34 of the lever 31 with the shoe 29 
moves along a slightly curved path having a large radius 
compared to the height of the upper core leg 2t) from 
the shoe 29. The limited range of vertical or radial de 
formation accommodated by the rubber sleeves 3S and 41 
which surround and determine the positions of the pivot 
pin 37 and connecting pin di), together with the proper 
ties of the ñexible rubber mounting blocks 2S and their 
position, cause the shoe 29 to be reciprocated in a sub 
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stantially planar path in response to vibratory movement ~ 
of the armature 30. The compression spring 58 assists 
the magnet in attracting the armature Sil and the tension 
spring S1 has the function of returning the armature to 
its outermost position during each decay of the flux estab 
lished by current ílow in the electromagnet coil 23 from 
a maximum to zero. In performing the function of re 
turning the armature 30 to its outermost position, the ten 
sion spring 51 additionally imposes a compression on the 
compression spring 58 whereby the latter may supple 
ment the iiux in attracting the armature 3@ during the next 
quarter cycle. The tension spring 5f is coupled tothe 
adjusting screw 54» so that effective adjustment to com 
pensate for production variations in parts, assembly, 
spring rates, and operating line voltages may be made by 
slight turning of the screw 54. The springs 51 and 58 
are preferably selected to provide a total spring rate which 
will, in combination wit the mass, give the system sub 
stantially a natural frequency of from l0 to 20 cycles be 
low the operating frequency of 120 cycles per second, 
when operated on a 60 cycle power supply. The tension 
spring Si is, of course, adjusted so as to cause the arma 
ture 30 to reverse its direction of travel toward the core 
19 just before the armature Sil actually contacts the ends 
of the stator core legs 2li and 2l so as to eliminate chat 
ter. ' 

In practice, the springs are selected to hold the natural 
resonant frequency of the system of between 194 and 107 
cycles per second. If the natural resonant frequency iS 
much higher than this, the stroke becomes longer, the cur 
rent higher, >and the tool stalls very easily. If the natural 
resonant frequency is much 1nelow 104 cycles per second, 
the stroke shortens, the current drops, and it becomes 
diñicult to stall. As the force is great enough at 104 
cycles for all practical sanding purposes, the further short 
ening of the stroke is undesirable. 
During vibration of the armature 3@ and armature 

supporting lever 31 about their pivot point 37, vibratory 
forces having `a frequency of approximately l2@ cycles 
per second arising from movement of the lever 3d are 
transmitted through the fan mounting bracket 62 to the 
resonant `fan vane ell, which then flexes in a vibratory 
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6 
fashion about its fixed upper end in a manner indicated 
in dotted lines to FIGURE 3 to induce forced air cur 
rents inthe interior of the casing surrounding the elec 
tromagnet coil 23 and dissipate the heat generated by the 
coil. Because of the positioning 'and movement of the 
fan vane 61, ambient air is drawn through the Ventilating 
openings 72 in the fonwardmost handle post member 16 
and circulates downwardly in the Zone of the fan vane 
nl where it is forced rearwardly about the electromagnet 
coil ‘Z3 and escapes through the air outlet opening 73 
between the bottom of the casing ll and the shoe 29. 
By this arrangement, the physical vibratory movement 
of the armature supporting lever 3l provides the motive 
force for the fan vane el, the fan vane being resonant at 
the approximate frequency of vibration of the lever 3l 
so that maximum flexing occurs at »the frequency of vibra 
tion produced by the 60-cycle current supplied to the 
e-lect-romagnet windings 23. By this construction, no 
additional electrical supply or expensive or space-con 
suming fan motor is required to provide forced circula 
tion of ‘ambient air about the electromagnet coil to effect 
cooling thereof. ’ 
The configuration of the casing ll provides a particu 

larly convenient arrangement for manipulation of the 
sander. By providing a handle spaced above the casing 
portion which houses the working components, the hand 
of the operator is less intimately coupled to the vibrations 
generated in the lower housing portion and the fingers lie 
inwardly of the vertical planes bounding the sides of the 
lower casing portion so that the sander may be operated 
immediately alongside walls or surfaces perpendicular to 
the work surface without injury. To facilitate manipula 
tion of the sander, a removable guide knob 75 is pro 
vided having a stub or pin 76 which may be inserted into 
openings '77 or 73 on opposite sides of the lower casing 
portion and having a frictionkfit therewith, to be grasped 
by one hand of the operator while the other hand grips 
the handle member 15 lfor convenient two-hand manipu 
lation of the sander. 

While but one preferred example of the present inven 
Vtion has been particularly shown and described, it is ap 
parent that various modifications may be made therein 
'within the spirit `and scope of the invention, and it is 
desired, therefore, that only such limitations be placed 
on the invention as are imposed by the prior art and set 
forth in the appended claims. 
What is claimed is: 
l. A vibratory electromagnetic -tool for sanding, polish 

ing and the like comprising la casing, «a reciprocative 
platen supported below said casing adapted to support 
a surface treating sheet, yan alternating current electro 
magnet for reciprocating said platen including a core 
having a pair of pole faces and an electromagnet coil 
adapted .to be energized by alternating current electrical 
energy, armature means pivotally mounted for swinging 
movement toward and away from said core upon opera 
tion of the electromagnet, said armature> means including 
lever means pivot-ally supported at a fixed location ad~ 
jacent its upper end in said casing at a point spaced above 
said electromagnet core, means coupling said lever means 
to said platen to reciprocate said platen responsive to 
variations in the magnetic flux in said core, and fan means 
mounted on said lever means resonantly responsive to 
vibrations of »said lever means during operation of the 
tool for inducing forced air circulation within said casing 
about the coil of said electromagnet. 

2. A vibratory electromagnetic »tool for sanding, polish 
ing and the like comprising a casing, a reciprocative platen 
supported below said casing adapted to support a surface 
treating sheet, an alternating current electromagnet for 
reciprocating said platen including Va core having a pair 
of pole faces `and an electromagnet coil adapted to be 
energized by alternatingy current electrical energy, arma 
ture means pivotally mounted for swing movement toward 
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and away from said core upon operation Iof the electro 
magnet, said armature means including lever means piv 
otally supported at a fixed location adjacent its upper 
end in said casing at a point spaced above said electro 
magnet core, means coupling said lever means to- said 
platen to reciprocate said platen responsive to variations 
in the magnetic liux in said core, and resonant vibration 
responsive fan means for inducing forced air circulation 
within said casing including a flexible vane member having 
a natural resonant frequency approximating the frequency 
of vibration of said lever means during operation of said 
tool located internally of said casing, and means re 
siliently mounting said fan vane member adjacent one 
end »thereof in depending relation from said lever means 
to transmit vibrations of said lever means to said fan vane 
member and induce resonant flexing of the latter respon 
sive to vibration of said lever means to produce forced 
air circulation -within said casing. 

3. The combination recited in claim 2, wherein said 
casing member has air inlet vent openings adjacent said 
vane member for admission of ambient air to a zone sur 
rounding said vane member upon Iflexing of the same and 
air outlet opening means adjacent the bottom of said 
casing for exit of -air from said casing. 

4. The combination recited yin claim 2, wherein said 
flexible vane member comprises a substantially rectangu 
lar thin panel of epoxy resin material and selectively 
oriented glass liber reenforcing embedded therein. 

5. A vibratory electromagnetic tool for sanding, polish 
ing and the like comprising a casing, a reciprocative platen 
supported below said casing adapted to support a surface 
treating sheet, an alternating current electromagnet for 
reciprocating said platen including a core having a pair 
of vertically spaced core legs disposed with their axes in 
substantial parallelism with the plane of said platen and 
terminating in vertically spaced pole faces, an armature for 
coacting with the core of said electromagnet, lever means 
rigidly connected to said armature for supporting the lat 
ter extending generally vertically of said tool having a 
pivotal connection at the lower end of said lever means 
with said platen, connecting means adjacent the upper 
end of said lever means pivotally supporting the same at 
a lixed location internally of said casing, the spacing be 
tween said pivotal connections being at least about twice 
the height of the uppermost of said core legs from said 
platen, support members depending from said core at a 
location spaced longitudinally of the platen from said 
lever means and aflixed to said platen to movably support 
the latter from said core, resonant vibration responsive 
fan means for inducing forced air circulation wit-hin said 
casing including a flexible vane member having natural 
resonant frequency approximating the frequency of vibra 
tion of said lever means during operation of said tool lo 
cated internally of said casing, and means resiliently 
mounting said fan vane member in depending relation 
from said lever means to transmit vibrations of said lever 
means to said fan vane member and induce resonant flex 
ing of said fan vane member relative to said fixed support 
responsive to vibration of said lever means. 

6. A vibratory electromagnetic tool for sanding, polish 
ing and the like comprising a casing having a lower hous 
ing portion and a handle of inverted generally U-shaped 
configuration spaced above said lower portion and con 
nected thereto by vert-ical posts and a reciprocative platen 

Y supported below said casing adapted to support a surface 
treating sheet, an alternating current electromagnet for re 
ciprocating said platen including a U-shaped core having 
a pair of vertically spaced core legs disposed with their 
axes in substantial parallelism with the plane of said platen 
and terminating in vertically spaced pole faces lying in 
substantially parallel planes inclined to the axes of said 
core legs, an armature for coacting with the core of said 
electromagnet including a pair of inclined faces disposed 
to lie in substantial parallelism with said pole faces when 
said armature is at a proximal limit position relative to 
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hi 
said core, lever means rigidly connected to said armature 
for supporting the latter extending generally vertically of 
said tool having a pivotal connection at the lower end of 
said lever means with said platen, connecting means adja 
cent the upper end of said lever means pivotally support 
ing the same at a fixed location internally of said handle, 
the spacing between said pivotal connections being at least 
:about twice the height of the uppermost of said core legs 
from said platen, support members depending from said 
core at a location spaced longitudinally of the platen from 
said lever means and atlixed to said platen to movably 
support the latter from said core, resonant vibration re 
sponsive fan means for inducing forced air Ycirculation 
within said casing including a flexible vane member hav 
ing natural resonant frequency approximating the fre 
qucncy of vibration of said lever means during operation 
of said tool located internally of said casing, and means 
resiliently mounting said fan vane member in depending 
relation from said lever means to transmit vibrations of 
said lever means to said fan vane member and induce reso 
nant flexing of said fan vane member relative to said 
fixed support responsive to vibration of said lever means. 

7. A vibratory electromagnetic to-ol for sanding, polish 
ing and the like comprising a casing having a lower hous 
ing portion and a handle of inverted generally U-shapcd 
configuration spaced above said lower portion and con 
nected thereto «by vertical posts and a reciprocative platen 
supported below said casing adapted to support a surface 
treating sheet, an alternating current electromagnet for 
reciprocating said platen including a U-shaped core having 
a pair of vertically spaced core legs disposed with their 
axes in substantial parallelism with the plane of said platen 
and terminating in vertically spaced pole faces lying in 
substantially parallel planes inclined to the axes of said 
core legs, an armature for coacting with the Core of said 
electromagnet, lever means rigidly connected to said ar 
mature for supporting the latter extending generally verti 
cally of said tool and through one of said vertical posts 
into said handle, said lever means having a resiliently de 
formable pivotal connection at the lower end of said lever 
means with said platen, deformable pivot-al connecting 
means adjacent the upper end of said lever means pivotally 
supporting the same at a fixed location internally Vof -said 
handle, the spacing between said pivotal connections being 
at least about twice the height of the uppermost of said 
core legs from said platen, flexible deformable rubber sup 
port members depending from said core at a location 
spaced longitudinally of the platen from said lever means 
and affixed to said platen to movably support the latter 
from said core and resiliently accommodate movement of 
the platen in a plane paralleling the axes of the core leg 
in response to magnetic forces of the core on the arma-` 
ture, and resilient spring means extending Ibetween» said 
armature and said casing for storing up energy vduring 
retraction and attraction strokes of said armature relative 
to said core to assist return of said armature toward said 
core from the remote limit position of said armature and 
for retracting said armature from said pole faces upon 
decay of magnetic flux, resonant vibration responsive fan 
means for inducing forced air circulation within said cas 
ing including a ilexible vane member having natural reso 
nant frequency approximating the frequency of vibration 
of said lever means during operation of said tool located 
internally of said casing, and means resiliently mounting 
said fan vane member in depending relation from said 
lever means to transmit vibrations of said lever means >to 
said fan vane member and induce resonant flexing of said 
fan vane member relative to said fixed support responsive 
to vibration of said lever means. 
~ 8. A vibratory electromagnetic tool for sandin , polish 
mg and the like comprising a casing having a lower 
housing portion and a handle of inverted generally U 
shaped configuration spaced above said lower portion and 
connected thereto by vertical posts and a reciprocative 
platen supported below said casing adapted to support 
a surface treating sheet, an alternating current electro 
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magnet for reciprocating said platen including a Ushaped 
core having a pair of vertically spaced core legs dis 
posed with their axes in substantial parallelism with 
the plane of said platen and terminating in vertically 
spaced pole faces lying in substantially parallel planes 
inclined to the axes of said core legs, an armature for 
coacting with the core of said electromagnet, lever means 
rigidly connected to said armature for supporting the 
latter extending generally vertically of said tool and 
through one of said vertical posts into said handle, said 
lever means having a resiliently deformable pivotal connl 
nection at the lower end of said lever means with said 
platen, deîormable pivotal connecting means adjacent the 
upper end of said lever means pivotally supporting the 
same at a iixed location internally of said handle, the 
spacing between said pivotal connections being at least 
about twice the height of .the uppermost of said core legs 
from said platen, fiexible deformable rubber support mem 
bers depending from said ̀ core at a location spaced longi~ 
tudinally of the platen from said lever means and atlixed 
to said platen to movably support the latter trom said 
core and resiliently accommodate movement of the platen 
in a plane paralleling the axes of the core leg in response 
to magnetic forces of the core on the armature, and 
resilient spring means extending between said armature 
and Said casing for storing up energy during retraction 
and attraction strokes of said murature relative to said 
core to assist return of said armature toward said core 
from the remote limit position of said armature and for 
retracting said armature from said pole faces upon decay 
of magnetic iiux, resonant vibration responsive tan means 
for inducing forced air circulation within said casing in 
cluding a iiexbile vane member having natural resonant 
frequency approximately the frequency of vibration of 
said lever means during operation of said tool located 
internally `of said casing, means resiliently mounting said 
fan vane member in depending relation Ifrom said lever 
means to `transmit. vibrations of said lever means to said 
fan vane member and induce resonant ñexing of said 
fan vane member relative to said fixed support responsive 
to vibration of said lever means, the vertical post through 
which said lever means projects having »air inlet open 
ings therein disposed immediately above said fan means 
for passage of ambient air into said casing responsive to 
ilexing of said fan vane member, and said casing being 
spaced above `said platen lto provide a continuous air 
outlet opening bounding the lower edge of said casing. 

9.l A vibratory electromagnetic tool for sanding, polish 
ing and the like comprising a casing having a lower 
housing portion and a handle of inverted generally U 
shaped configuration spaced above said lower portion and 
connected thereto by vertical posts and a reciprocative 
platen supported below said casing `adapted to support 
a surface treating sheet, an alternating Ácurrent electro 
magnet for reciprocating said platen including a U-shaped 
core having a pair of vertically spaced core legs disposed 
with their axes in substantially parallelism with the plane 
or" said platen and terminating in vertically spaced pole 
faces lying in substantially parallel planes inclined to 
the axes of said core legs, an armature for coacting 
with the `core of said electromagnet including a pair of 
inclined faces disposed to lie- in substantial parallelism 
with said pole faces when said armature is at a proximal 
limit position relative to said core, lever means rigidly 
connected to said armature for supporting the latter 
extending generally vertically of said tool having a pivotal 
connection at the lower end of said lever means with 
said platen, connecting means adjacent the upper end of 
said lever means pivotally supporting the same at a ñxed 
location internally of said handle, the spacing between said 
pivotal connections being at least about twice the height 
of the uppermost of said core legs from said platen, and 
support members depending from said core at a location 
spaced longitudinally of the platen from said lever means 
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and aiiixed to said platen to movably Support the latter 
from said core. 

l0. A vibratory electromagnetic tool for sanding, polish 
ing and the like comprising a casing having a lower hous 
ing portion and a handle of .inverted generally U-shaped 
configuration spaced above said lower portion and con 
nected thereto by vertical posts and a reciprocative platen 
supported below said casing adapted to support a surface 
treating sheet, an alternating current electromagnet for 
reciprocating said platen including a U-s-haped core having 
a pair yof vertically spaced core legs disposed with their 
axes in substantial parallelism with the plane of said 
platen and terminating in vertically spaced pole faces 
lying in substantially parallel planes inclined to the axes 
of said core legs, an armature for coacting with the core 
of said electromagnet, lever means rigidly connected to 
said armature for supporting the latter extending gen 
erally vertically `of said tool and through one of said 
vert-ical posts into said handle, said lever means having 
a resiliently deformable pivotal connection at the lower 
end of said lever means with said platen, deformable 
pivotal connecting means adjacent the upper end of said 
lever means pivotally supporting the same at a fixed 
location internally of said handle, the spacing between 
said pivotal connections being at least about twice the 
height of the uppermost of said core legs yfrom said 
platen, flexible deformable rubber support members de 
pending friorn said core at a location spaced longitudinally 
of the platen from said lever means and aliixed to said 
platen to movably support the latter from said core and 

>resilicntly accommodate movement of the platen in a 
plane paralleling the axes of the core leg in response to 
magnetic forces of the core on the armature, and resilient 
spring means extending between said armature and said 
casing vfor storing up energy during retraction and at 
traction strokes of said armature relative to said core 
to assist return of said armature toward said core from 
the remote limit position of said armature and for re 
tracting said armature from said pole faces upon decay 
of magnetic flux. 

ll. A vibratory electromagnetic tool for sanding, 
polishing and the like comprising a casing having a lower 
housing portion and a handle of inverted generally 
U-shaped configuration spaced above said lower portion 
and connected thereto by vertical posts and a reciproca 
tive platen supported below said casing adapted to sup 

' port a surface treating sheet, an alternating current elec 
tromagnet for reciprocating said platen including a 
U-shaped core having a pair of vertically spaced core 
legs disposed with their axes in substantial parallelism 
with the plane of said platen and terminating in vertical 
ly spaced pole faces lying in substantially parallel planes 
inclined to the axes of said core legs, an armature for 
coacting with the core of said electromagnet, lever means 
rigidly connected to said armature for supporting the 
latter extending generally vertically of said tool and 
through one of said Vertical posts into said handle, said 
lever means having a resiliently deformable pivotal con 
nection at the lower end of said lever means with said 
platen, deformable pivotal connecting means adjacent the 
upper end of said lever means pivotally supporting the 
same at a fixed location internally of said handle, the 
spacing between said pivotal connections being at least 
about twice the height of the uppermost of said core legs 
from said platen, flexible deformable rubber support 
members depending from said core at a location spaced 
longitudinally of the platen from said lever means and 
aflixed to said platen to movably support the latter from 
said core and resiliently accommodate movement of the 
platen in a plane paralleling the axes of the core leg in 
response to magnetic forces of the core on the armature, 
and resilient spring means extending between said arma 
ture and said casing for storing up energy during retrac~ 
tion and attraction strokes of said armature relative to 
said core to assist return of said armature toward said 
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core from the remote limit position of said armature 
and for retracting said armature from said pole faces 
upon decay of magnetic flux, said spring means impart 
ing to the system of movable components a natural res~ 
onant frequency which is within the range of 10 to 20 
cycles below twice the frequency of the alternating cur 
rent supplied to the electromagnet. 

12. A Vibratory electromagnetic tool for sanding, 
polishing and the like comprising a casing having a lower 
housing portion and a handle of inverted generally 
U-shaped configuration spaced above said lower portion 
and connected thereto by vertical posts and a reciproca 
tive platen supported below said casing adapted to sup 
port a surface treating sheet, an alternating current elec 
tromagnet for reciprocating said platen including a 
U-shaped core having a pair of vertically spaced core 
legs disposed with their axes in substantial parallelism 
with the plane of said platen and terminating in vertical 
ly spaced pole faces lying in substantially parallel planes 
inclined to the axes of said core legs, an armature for 
coacting with the core of said electromagnet, lever means 
rigidly connected to said armature for supporting the 
latter extending generally vertically of said tool and 
through one cf said vertical posts into said handle, said 
lever means having a resiliently deformable pivotal con 
nection at the lower end of said lever means with said 
platen, deformable pivotal connecting means adjacent the 
upper end of said lever means pivotally supporting the 

10 

15 

20 

25 

l2 
same at a fixed location internally of said handle, the 
spacing between said pivotal connections being at least 
about twice the height of the uppermost of said core legs 
from said platen, llexible deformable rubber support 
members depending from said core at a location spaced 
longitudinally of the platen from said lever means and 
affixed to said platen to movably support the latter from 
said core and resiliently accommodate movement of the 
platen in a plane paralleling the axes of the core leg in 
response to magnetic forces of the core on the armature, 
and resilient spring means extending between said arma 
ture and said casing for storing up energy during retrac 
tion and attraction strokes of said armature relative to 
said core to assist return of said armature toward saidV 
core from the remote limit position of said armature and 
for retracting said armature from said pole faces upon 
decay of magnetic flux, said spring means imparting to 
the system of movable components a natural resonant 
frequency which is within the range of 10 to 2O cycles 
below wice the frequency of the alternating current sup 
plied to the electromagnet. 
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