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This invention relates to certain new and uses 
ful improvements in rubbing ' ' ' '...w. 
means for stabilizing the motion of ecce. 
vibrated bodies and especially provides an 

cleaning coal, coke and the like. 
Dbjects and advantages of the 

be set forth in part her 
be obvious herefrom, or ma 
tice with the invention, the 
and attained by means of th umentalities 
and combinations pointed out in the appended 
claims. 
The invention consists in the novel parts, con: 20 

structions, arrangements, combinati 
provements herein shown and described. 
The accompanying drawings, referred to heres 

in and constituting a parthereof, illustrate a 
preferred embodiment of the invention, and to 
gether with the description, serve to explain the 
principles of the invention. 

In the rubbing machine art, as well as in the 
sifting, and screening machine art, it has long 
been common practice to actuate the so-called 
“live frame" of the machine by means of a single 
counterbalanced eccentric, actuating the frame substantially at its center-gf-gravity. Such 
practice is typified by U. S. Patents. Nos. 1693, 
940 and 1957,790, for example. It has also been 
common practice to actuate the live frame by 
means of the centrifugal reaction of the count 
erweight alone in which case the mechanical 
eccentric is omitted and the driving torque sup 
plied through a flexible shaft or belt, as in U.S. 
Patents Nos. 2,032,382 and 2,270,309, ample. 

In all such cases, however, some means of 
"stabilizing” the motion of the vibrating live 
frame, be it screen or rubbing shoe, is employed. 
In most cases stabilization is effected by some form of flexible stabilizing means spaced beyond 
the center-of-actuation, flexibly connecting the 
“live frame” to the “dead frame" and permitting 
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ous flexible stabilizing in 
poses are typified 

(CI. 51-170) 

2,032,382, 2,113,694, 2,200,724 and 2,258,217, for 
example and it is an object of this invention to 
pr new and improved form of flexible 
stabilizing means for eccentrically vibrated 
bodies. ymmetrically disposed flexible stabilizers, such 
as are disclosed in U.S. Patents Nos. 2,032,382, 
1,693,940, 2,200,724, 2,270,309 and 2,334,172, for 

-a ruly, permissive in their function 
a truly gyratory movement 

of the live frame to take place, but they fail to 
be controlling in the sense that such flexible 
means cannot prescribe a circular orbit through 
out the live frame under conditions where out 
side forces may disturb the gyratory orbits or 
may tend to place heavy rotational loads on the 
live frame as a whole. That is, they do not have 
"position” stability. Such outside forces are 
commonly present in machines of all the classes 
referred to herein and do have deleterious ef 
fects. . . . . 
Another object of this invention therefore is 

to provide "position” stabilization for eccentric 
ally gyrated bodies without recourse to the ex 
pansive mechanical stabilizing means which also 
are common in these arts. Position stabilization 
comes under one of three common categories, to 
wit, geared eccentrics, as exemplified by U.S. 
Patent No. 2,395,537; follower cranks (geared 
or not) as exemplified by U. S. Patent No. 2,247, 
993; and, pantographs. All of these accomplish 
not only the permissive function of the cheap 
flexible stabilizer but serve the added function of actually eliminating a general rotation, either 
oscillatory or otherwise, of the live frame with 
respect to the dead frame. The first two types of 
stabilizers, namely, geared eccentrics and foll 
lower cranks are objectionable on at least three 
grounds. They involve rotating parts which not 
only involve extra cost but additional wear and 
sealing devices to exclude dirt. They also require 
great precision to ensure perfect timed relation 
to the master eccentric and this involves extra 
cost. Pantograph means of position stabiliza 
tion is to be preferred if for no other reason than 
because no precise relation is called for in the 
assembly of the parts of the pantograph nor in 
the application of the pantograph to the ma 
chine. . . . . - . . . . . . 

It is therefore another object of this invention 
to enable position stabilization, on the panto 
graph principle, of gyratory bodies through the 
provision of flexible elements only and without 

mechanical journals either rotating or 
and that no important wear can 
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lubrication will be needed and the device will be 
practically immune to the presence of dirt, liquid, 
or abrasives. 
A further object of this invention is to enable 

the utilization of so-called “hand' or "portable' 
general purpose drilling machine as the power 
Unit of an eccentrically vibrated portable or hand 
rubbing machine, through the provision of the 
improved motion stabilizing means of this inven 
tion. In this connection, it will be understood 
that portable rubbing machines, as taught by the 
prior art, are many and varied in type. In par 
ticular, the portable or hand type vibratory Sand 
ers are, in general, highly complex single purpose 
mechanisms producible only at a high cost of 
manufacture. They embody relatively high poW 
ered power units and the vibratory motion of 
the “live' frame or shoe is characterized by a 
relatively short stroke, e. g. A inch or less, at a 
very high rubbing Speed. On the other hand, 
general purpose, low cost, hand drilling machines 
such as the conventional A inch electric drilling 
machine commonly found in the "home work 
shop' are characterized by a relatively low power, 
for example, a 1.5-2.5 ampere rating and by a 
relatively low chuck speed in the range, for ex 
ample, of 1000 to 2500 revolutions prr minute. 
This low chuck speed requires that if the drill is 
to be used to eccentrically vibrate a rubbing shoe, 
a long stroke of the rubbing shoe in the order of 
A inch, for example, is required in order to ob 
tain a practically useful ribbing sceed. Position 
stabilization of thr ribbing shoe through the Se. 
of known flexible stabilizing means s'ich as the 
rubber skirts, rings and the like, common in the 
art, would not do for this for, if the rubber skirt, 
for example, were fiexible enogh to permit the 
required large stroke and yet not break down, it 
would allow the live frame or shoe to rotate rela 
tive to the dead frame, or to defect. Such rota 
tion would inevitably result in overstressing of the 
fiexible stabilizing means as deflection of it due 
to vibration, plus that due to rotation, builds up. 
On the other hand, if a rubber skirt stabilizer 
were used and made strong enough. So as not to 
go to pieces under the conditions of Severe stress 
reversal, then the heat loss would be large and 
the power drain on the hand drill would be too 
high, thus making use of the rubbing shoe a prac 
tical impossibility on Such drills. It is therefore 
another object of this invention to provide a new, 
useful and improved rubbing machine particu 
larly adapted for use in Surface Sanding in the 
WoodWorking and allied arts, and to provide a 
new and useful rubbing attachment for low cost 
electric hand drills, to the end that the “home 
workshop' in particular may be provided, through 
the medium of such attachment, with both drill 
ing machine and rubbing machine in one low cost, 
dual purpose tool. 

In the accompanying drawings in which like 
numbers refer to like parts throughout the sev 
eral VieWS: 

Figure 1 is a perspective view of a preferred 
embodiment of this invention as applied to a 
Sander attachment for low cost electric hand 
drills, the view showing the hand drill (less 
chuck) and the rubbing attachment, including 
actuating eccentric, in exploded relationship, 
ready for assembly into a complete rubbing ma 
chine unit, the drill and detached chuck of the 
drill being shown in dash-dot outline; 

Figure 2 is a view in Vertical Section along the 
medial longitudinal plane of the embodiment 
shown in Figure 1, the view showing the rubbing 
attachment and hand drill in assembled relation 

O 

4. 
ship with the rubbing head in thereby displaced 
position, the hand drill (less chuck) being shown 
in dotted outline; 

Figure 3 is a view in top plan of the embodi 
ment shown in Figure 1 omitting the driving 
eccentric for the rubbing shoe in Order to eXpose 
underlying parts, the rubbing head being ShoWn 
in normal undisplaced position; 

Figure 4 is a view in side elevation of the en 
bodiment of Figure 1; 
Figure 5 is a view in end elevation of the en 

bodiment shown in Figure 1; and, 
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Figure 6 is a fragmentary view in Section of a 
modified form of eccentric actuating means and 
its connection to the rubbing shoe of the embodi" 
rent of Figure 1. 

In general, the motion of an eccentrically vi 
brated body may be positionally stabilized in 
accordance with this invention through the pro 
vision of a novel system of stabilizing link men 
bers flexibly connecting the live frame to the 
“dead' frame and permitting a high degree of 
freedom of movement of the live frame in trans 
lation while preventing its rotation relative to 
the dead frame. . 
In accordance with the preferred illustrative 

embodiment of this invention, an intermediate 
frame is disposed between the live frame and 
the dead frame and is flexibly connected to the 
respective frames by separate systems of Stabi 
lizing link members, disposed at right angles to 
each other. , , . " " . 

The system of dead frame link members Oper 
ates to prevent any rotation of the intermediate 
frame relative to the dead frame while permitting 
a to-and-fro Substantially linear motion of 
translation of the intermediate frame Substan 
tially parallel to the dead frame, in one direction 
only. The system of live frame link members 
likewise operates to prevent any rotation of the 
live frame relative to the intermediate frame 
while permitting a to-and-fro substantially lin 
ear motion of translation of the live frame Sub 
stantially parallel to the intermediate frame, in 
a direction at right angles only to the permited 
direction of movement of the intermediate frame. 
Thus, relative rotation of the live frame and 
the dead frame is wholly prevented by the tor 
Sional rigidity of the stabilizing System as a Whole 
while the respective motions of the live frame 
and intermediate frame may be compounded to 
cause the live frame to move in a motion of 
curvilinear translation relative to the dead frame. 
Means are provided for actuating the live 

frame through the application thereto of a ra 
dial force of preferably constant magnitude but 
of constantly changing direction to impart there 
to a motion of translation which is preferably 
circular. 
Advantageously, moreover, the dead frame 

may be constructed and arranged for releasable 
locking engagement with the frame, motor hous 
ing or other fixed portion of a portable electric 
drilling machine so as to provide a rubbing at 
tachment combinable with the drilling machine 
to form the novel and improved rubbing machine 
of this invention. In such case, the usual chuck 
of the drill is removed and is replaced by the 
actuating means above-mentioned for engaging 
and eccentrically vibrating the live frame in 
statically and dynamically counter-balanced re 
lationship. In Such case also, the live frame is 
Suitably fashioned to serve as a rubbing shoe 
or head having provision for releasably securing 
thereto a layer of rubbing material such, for 
example, as a sheet of Sandpaper or other abra 
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sive material, by means of certain novel, quick 
release fastening devices of this invention. 

It will be understood that the foregoing gen 
eral description and the following detailed de 
scription as well are exemplary and explanatory 
of the invention but are not restrictive thereof. 

Referring now more particularly to the en 
bodiment of this invention shown in Figures: 1 
to 5 of the accompanying, drawings, a dead frame 
is disposed in spaced, parallel or Substantially: 
parallel relation to a live frame 2. An inter 
mediate frame 3 is disposed substantially mid 
way between the live frame. and dead frame in 
parallel or substantially parallel relation there 
to. The intermediate frame 3 is flexibly cons, 
nected to the dead frame by a system of nor 
mally parallel link members 4 and is flexibly 
connected to the live frame by a system of nor 
mally parallel link members 5, disposed at right 
angles to the system of link members 4. 
The link members 4 and 5 as here preferably 

0. 
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6 
but of constantly changing direction, substantial 
ly at its center-of-gravity to impart to the live 
frame a motion of translation. Which may be re 
ciprocatory but is preferably an orbital motion 
of circular translation. The actuating means aS. 
here preferably embodied comprises a crank 
member f0 having a stub shaft if adapted to 
be connected to a suitable prime mover, a crank 
pin' 2 at One side of the stub shaft, and a 
counterweight portion 3 at the opposite side. 
The crank member 0 as shown in Figure 2, 

is journalled to the live frame. by means of 
Suitable anti-friction journal means such as the 
ball-bearing unit 4 in whose inner raceway 
the crank pin f2 is . Snugly but not tightly re 
ceived. The tip portion of the crank pin is of 
a configuration which is preferably spherical as 
shown to permit a degree of self-aligning rock 
ing action of the crank pin in the inner race 

20 

embodied are each constituted by a short strip 
of flexible material such, for example, as power 
belting material capable of undergoing a prac 
tically infinite number of flex stress reversals 
over a pulley of small diameter, e.g. 2 inch, 
without failure. - 

The intermediate frame 3 as here preferably 
embodied is of rectangular or substantially rec 
tangular shape and comprises parallel side and 
end rails 6 and 7, respectively, preferably of 
metal, forming a rigid yet light weight open 
Structure. 

Each of the end rails serves as a terminal 
fitting fashioned to receive and firmly grip an 
end of one of the link members 4 whose other 
end is likewise received and firmly gripped by 
one of a pair of terminal fittings 8 each likewise 
fashioned for the purpose and fixedly secured 
to the dead frame t at its ends in parallel rela 
tion to each other and to said end rails, so that 
the link members 4 will normally parallel each 
other at the frame ends. Thus, by reason of the 
flexible nature of the link members 4 and their 
parallel arrangement, the intermediate frame 3 
is capable of substantially linear to-and-fro 
movement parallel to the dead frame in one di 
rection only, but is substantially completely im 
mobilized against rotation relative thereto. 

Each of the side rails 6 also serves as a ter 
minal fitting fashioned to receive and firmly grip 
an end of One of the link members 5 whose other 
end is likewise received and firmly gripped by 
one of a pair of terminal fittings 9 each likewise 
suitably fashioned for the purpose and fixedly 
Secured to the live frame 2 at its sides in parallel 
relation to each other and to said end rails 
so that the link members 5 will normally parallel 
each other at right angles to the link members 
4. Thus, by reason of the flexible nature of the 
link members 5 and their parallel arrangement, 
the live frame 2 is capable of substantially linear 
to-and-fro movement parallel to both the inter 
mediate frame 3 and the dead frame f in one 
direction. Only which is at right angles to the 
permitted direction of movement of the inter 
mediate frame. Moreover, it will be apparent 
that the open construction of the frame-link sys 
tem offers complete freedom of view into the 
confines of the enclosure thus formed which is 
of particular advantage as will more fully appear 
hereinafter. 
Means are provided for actuating the live. 

25 

way of the bearing unit so that any minor 
angular displacement of the live frame will not 
be transmitted directly to the crank member. 
Moreover, the crank portion f2 and the journal 
unit 4 are disposed and arranged with respect 
to the live frame. So that the radial thrust force 
of the crank portion will be applied to the 
live frame substantially in the horizontal plane 

30 

of the center-of-gravity of the live frame and 
preferably so as to make the center-of-gravity 
and center-of-actuation of the live frame close 
ly coincident, within practical limitations of con 
struction. 
The counterweight portion 3 of the crank 

member is likewise of a mass and arrangement 
... affording optimun Static and dynamic balance 
of the counterweight portion and live frame 
about the rotational axis of the stub shaft . 
Moreover, in order to minimize dynamic un 
balance caused by the creation of a couple tend 

40 ing to cause whipping of the stub shaft , the 
counterweight, portion is concentrated on the 
Crank pin side of the crank member so as to be 

60 

70 

frame 2 through the application thereto of a 
radial force of preferably constant magnitude 75. 

close to the live frane Substantially in the bear 
ing plane. 

It Will be evident that the rotation of the crank 
member 0 on the rotational axis of the stub shaft 
lf coupled with the action of the stabilizing sys 
ten will impart to the live frame 2 a motion of 
translation in a circular orbit, assuming the 
dead frame f to be held fixedly. The diameter 
of the orbit will obviously be determined by the 
"throw' of the crank portion f2, and in the ap 
plication of this invention as a rubbing at 
tachment for portable electric drilling machines, 
a throw of approximately one quarter of an inch 
has been determined to be advantageous in order 
to obtain an efficient rubbing speed. 

For such application and in accordance with 
the preferred embodiment of this invention as 
illustrated in Figures 1 to 5 inclusive, the dead 
frame d is suitably constructed for releasable 
attachment to the barrel (motor housing) or 
other fixed portion of the drilling machine. 
Preferably, the dead frame, which may be re 
ferred to for convenience as the attaching head, 
is provided with an aperture 6 designed to 
permit the insertion of the chuck end of a con 
ventional electric hand drilling machine 7 such 
as is indicated in dotted outline in Figures i and 
2, from which the chuck 8 (Figure 1) is re 
moved and is replaced by the crank member to 
whose stub shaft f is preferably threaded, as 
ShOWn, for releasable engagement with the chuck 
driving spindle of the drill, as indicated in 
Figure 2. . . 
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. Means are provided for releasably firmly se 
curing the attaching head of the rubbing at 
tachment to the drill. As here preferably em 
bodied, a pair of fixed positioning lugs 9 car 
ried by the attaching head at one end of the 
aperture 6 are disposed to engage the barrel. 
of the drill unit 7 at spaced points preferably 
in suitable apertures such as the series of cool 
ing air ventilating apertures 20 disposed cir 
cumferentially of the drill motor housing. A 
movable clamping member 2 disposed in the 
aperture 6 at its opposite end is pivotally Sup 
ported by and at one end of a clamping Screw 
22 which is in turn threadedly received in a 
lug 23 integral with the attaching head. Other 
positioning lugs 24 integral with the movable 
clamping member 2 are disposed to engage the 
drill unit 7 at spaced points as in the Ventilat 
ing apertures 20. The clamping member 2 is 
of a configuration complementary to the Surface 
portion of the drill housing which it is adapted 
to engage, as is the attaching head at the 
opposite end of the aperture (6. 
hers 25 preferably integral with the clamping 
member 2 extend outwardly therefrom in slid 
ing engagement with the attaching head and 
serve to maintain the clamping member in a gen 
erally upright position with respect to the at 
taching head. The pivotal connection of the 
clamping member to the clamping screw enables 
the former to accommodate itself to any slight 
irregularities in shape of the drill housing. 

It will be apparent from the foregoing that the 
drill unit is adapted to be clamped in the aperture 
6 between the attaching head at one end of 

the aperture 6 and the Screw actuated clamping 
member 2 at the other end. The positioning 
lugs f$ and 24 serve precisely to locate the rubbing 
attachment vertically as viewed in Figure 2 as a 
whole relative to the drill unit So that the crank 
pin 2 will be correctly positioned in the bearing 
unit 4 in the assembled relationship. It will 
be apparent also from a consideration of Figure 2, 
that in assembling the drill unit and rubbing 
attachment, a lateral displacement of the live 
frame or rubbing head in an amount equal to 
the “throw' of the crank member 40 Will be 
necessary. This displacement is shown in Figure 
2 wherein the stabilizing link members 4 are 
shown in an extreme fiexed position. Moreover, 
although the terminal fitting 8 of the link men 
bers & may be integral with the attaching head f, 
they are preferably each provided at their re 
spective opposite ends with attaching lugs 26 by 
which they are removably secured to the attach 
ing head by Suitable fastening means such as 
the nut-bolt combination 27 ShoWn. In this Way, 
different attaching heads may be conveniently 
employed to adapt the attachment for use with 
different drilling machines. . " 
The live frame or rubbing head 2 of the rub 

bing attachment, as here preferably embodied. 
comprises a relatively stiff flat member 28 form 
ing a pressure plate of rectangular contour in 
plan, as Seen in Figure 3, having upstanding 
marginal stiffening flanges 29 at its opposite sides 
and curved upwardly and inwardly turned end 
portions forming sockets 30 in which the ends of 
a sheet 3 of sand paper or other rubbing ma 
terial are adapted to be removably secured. Re 
inforcement of the plate member 28 is effected 
by a stiffening member 32 extending preferably 
from side-to-side of the pressure plate 28 and 
apertured to fit Snugly over and around the bear 
ing socket member 5 upon a circumferential 
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8 
marginal base portion 33 providing a broad and 
ample support for the bearing socket 5 on the 
pressure plate 28. Fastening means 34 serve to 
hold the bearing socket in fixed position between 
the stiffening plate 32 and pressure plate 28 
centrally of the latter. The stiffening plate 32 is 
offset at its opposite ends into engagement with 
the pressure plate 28 to which it is fixedly secured. 
It will be noted that the stiffening plate by reason 
of its spaced relation to the pressure plate 28 
between its ends forms a light but strong box-like 
structure offering Substantial resistance to flexing 
under load. Moreover, the stiffening member 32 
provides a foundation or platform to which the 
terminal fittings 9 of the link members 5 are 
fixedly secured preferably by means of short 
spacing members 35 disposed between and secured 
to the stiffening plate 32 and the anchor mem 
bers 9 at the respective opposite ends of the link 
members 5. - 
In accordance With this invention also, nealinS 

are provided at each end of the rubbing head for 
readily releasably securing the layer 3 f of rubbing 
material to the rubbing head. The embodied 
Securing means is designed to hold the rubbing 
material securely in substantially taut fashion 
between the ends of the shoe while enabling it to 
be replaced quickly for replacement by a simple 
yet fast-acting fastening device. One such fas 
tening means is disposed at each end of the rub 
bing shoe, the fasteners being identical in con 
Struction, mounting and arrangement and as 
here preferably embodied each comprises an actu 
ating lever member 36 mounted between and upon 
brackets 37 fixedly secured to the stiffening plate 
32, for pivotal movement on bearings 38 toward 
and away from the latter. Side flanges 39 of the 
lever member 36 provide pivot bearings AG for 
the respective opposite ends of a spring-wire re 
taining member 4f which is preferably substan 
tially coextensive in width with the pressure plate 
28 and is adapted to be lodged substantially snug 
ly in the pocket or recess 39 formed by each in 
turned end portion of the pressure plate, as is 
best shown in Figure 2. The position of the pivot 
bearings 40 in the side flanges 39 is one ensuring 
that in the locked position of the actuating lever 
member 35, as shown in Figure 2, the axis of the 
co-axial bearings 40 will lie between the pressure 
plate 28 and the inclined equilibrium reference 
plane connecting Socket 30 with the axis of the 
bearings 40. It will be apparent that, as the right 
hand lever member, for example, in Figure 2 is 
rotated in a counter-clockwise direction, the dis 
tance between the axis of the bearing 40 and the 
base of the Socket 30 will be shortened, thus 
placing the spring-wire retaining member 4 
under further compression until the rotational 
axis of bearing 4t lies in the equilibrium refer 
ence plane. Further rotation Will result in the 
compressed spring-wire member suddenly forcing 
the lever member through a substantially greater 
angle into fully released position, permitting the 
Spring member to be disengaged entirely from 
the locking recess for replacing the rubbing ma-. 
terial. The reverse operation will result in an 
automatic Snap-action locking of the spring mem 
ber in position as the bearing points move past 
the reference plane in a clockwise direction as 
Viewed in Figure 2. A layer 42 of soft rubber or 
other Suitable resilient material is preferably 
bonded to the under surface of the pressure plate 
So as to obtain a more uniform distribution of 
the rubbing pressure in operation. 

In the operation of the embodiment of this in 
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vention shown in Figures 1 to 5 inclusive, as an 
attachment for portable electric drills, the rota 
tion of the counterpoise crank member 10 by the 
drill motor through the torque applied to the 
stub shaft if will result in the rubbing shoe 2 
being set in a high speed motion of circular trans 
lation in the plane of the rubbing face. As pre 
viously noted, the “throw of the crankpin 12 
is desirably large, e.g. one quarter inch, in order 
to obtain a high rubbing speed in the orbit of 
movement. It will be apparent, however, that the 
highly flexible link members will offer little re 
sistance to flexure, thus placing substantially no 
objectionable load on the power unit from this 
cause. At the same time, there can be no rela 
tive rotation of the rubbing shoe relative to the 
power unit and there is hence no overstressing of 
the stabilizing link members as would occur were 
stress due to deflection in rotation added to that 
due to vibration. Moreover, the exertion of 
greater rubbing pressure on one end of the rub 
bing shoe than on the other cannot result in a 
stopping or diminishing of the extent of sideways 
motion of the end at which the pressure is in 
creased. Such a change would impose undesir 
ably heavy loads on a low power hand drill were 
the change permitted since a stopping of the 
sideways motion of the toe for example would 
double the sideways motion of the heel, thus 
doubling the flexural stress. No such action is 
possible with the flexible pantograph stabilizing 
means of this invention. It will also be apparent 
that by reason of the construction of the stabiliz 
ing means, the parts will require no oiling except 
for the bearing unit and the presence of abrasive 
materials will not result in wear of the stabilizing 
members, whose life is for all practical purposes, 
infinite. ... In Figure 6 there is depicted a modified form 
of eccentric connection between the crankmem 
ber 10 and rubbing shoe f. The construction 
serves further to reduce the vertical Spac 
tween the centers of mass of the eccent 
tion 3 of the crank member and of the rubbing 
shoe along the rotational axis of the stubshaft 
ii, thus further reducing the couple action there: 
between and obtaining a closer approximation to 
complete dynamic equilibrium. As shown the 
crank member O is recessed to receive the bear 
ing unit 4 which fits over a generally cylindical 
pin 43 having an annular mounting flange por 
tion 44 fixedly secured with reference to the rub 
bing shoe between the stiffening plate 32 and the 
pressure plate 28. The crank action remains the 
same as in the embodiment of Figure 2, but the 
placing of the counterweight portion closer to the 
rubbing head reduces the magnitude of the couple 
tending to whip the shaft and subject the 
bearings of the prime mover 7 to side thrust. 
The invention in its broader aspects is not 

limited to the specific mechanisms shown and 
described but departures may be made therefrom 
within the scope of the accompanying claims 
without departing from the principles of the in 
vention and without sacrificing its chief ad 
vantage. 
What is claimed is: 
1. A rubbing device for attachment to hand 

drilling machines having a drill body, said device 
comprising an attaching head having an opening 
to receive said drill body and adapted to be re 
leasably clamped to the drill body; a rubbing 
head; an intermediate rigid frame element be 
tween said attaching head and said rubbing head; 
separate sets of flexible link members flexibly 
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connecting said intermediate frame element to 
said rubbing head and to said attaching head, 
respectively, the link members of the respective 
sets being parallel to each other and the link 
members of one set being at substantially right 
angles to the link members of the other whereby 
translatory but not rotary motion of said rubbing 
head relative to said attaching head is permitted; 
and, a crank member to be connected to and 
rotated by the driving shaft of said drilling ma 
chine for imparting motion to said rubbing head 
said crank member being journailed to said rub 
bing head on an axis eccentric to the axis of said 
driving shaft when the drilling machine is in 
said opening. 

2. A rubbing device for attachment to hand 
drilling machines having a drill body, said device 
comprising an attaching head having an opening 
to receive Said body and adapted to be releasably 
clamped to the drill body; means on said attach 
ing head movable into and out of a fixed position 
of engagement with said body for clamping said 
head to said body; a rubbing head articulated to 
Said attaching head by separate link systems 
each comprised of parallelly extending flexible 
strips; a crank member to be removably con 
nected to said drilling machine for rotation there 
by, said member having journal engagement with 
Said rubbing head substantially at its center-of 
gravity on an axis eccentric to the rotational axis 
of the crank and having a counterweight portion 
for statically and dynamically balancing said 
rubbing head relative to said rotational axis. 

3. The device comprising a live frame; a dead 
frame; an intermediate frame; a system of par allelly extending flexible strips connecting said 
intermediate frame to said dead frame; a sep 
arate System of parallelly extending flexible strips 
connecting said intermediate frame to said live 
frame, the strips of each said system being 
adapted to yield in directions normal to the plane. 
of Said live frame-and the strips of one said sys 
tem being disposed at substantially right angles 
to the strips of the other; and, means to be ro 
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tated on an axis fixed relative to said dead-frame 
for imparting a gyratory motion to said live 
frame, said means being journalled to said live 
frame on an axis eccentric to said fixed axis. 
4. A rubbing device for attachment to portable 

drilling machines comprising an attaching head 
having an aperture through which said machine 
is adapted to be inserted; movable clamping 
means carried by Said head for fixedly securing 
Said machine in said aperture to said head; a rub 
bing head articulated to said attaching head by 
Separate link systems each comprised of parallelly 
extending flexible strips; and, means to be re 
novably attached to and driven by said machine, 
for actuating said rubbing head. 

5. A rubbing device for attachment to hand 
electric drilling machines having a body provided 
With a handle end and a driving shaft end, said 
device Comprising an attaching head adapted to 
encompaSS the body of said drilling machine be 
tween its handle end and its driving shaft end; 
clamping means for releasably securing said head 
to Said body in a determined fixed position be 
tween said ends; a rubbing head having a journal 
bearing located centrally thereof; a crank mem 
ber having a stub shaft adapted for operative 
engagement with and rotation by the driving 
shaft of Said machine on an axis eccentric to the 
rotational axis of Said journal bearing and fixed 
relative to said attaching head, said crank mem 
ber having a Crank pin journalled in Said journal 
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bearing and having a counterweight portion 
closely adjacent the rubbing head substantially 
in the plane of said bearing for statically and 
dynamically balancing the rubbing head about 
the rotational axis of said stub shaft; an inter 
mediate frame disposed substantially midway be 
tween said heads; a set of parallel flexible strips 
Connecting said frame to said attaching head; 
and, a Separate set of parallel flexible strips at 
right angles to said first mentioned set connecting O 
Said frame to Said rubbing head; whereby a 
gyratory motion may be imparted to said rubbing 
head by said drilling machine while rotation of 
Said rubbing head relative to said attaching head 
is prevented. 

6. A device for attachment to hand electric 
drilling machines having a body provided with a 
handle end, a driving shaft end and ventilating 
apertures intermediate said ends, said device 
Comprising an attaching head adapted to en 
compass the body of Said drilling machine in a 
determined fixed position between its handle end 
and its driving shaft end; means on said attach 
ing head movable into and out of a fixed position 
Of engagement with said ventilating apertures in 
Said determined fixed position of Said attaching 
head on Said body, for clamping said head to Said 
body; a movable head carried by said attaching 
head; and, means to be removably attached to 
and driven by said machine for actuating said 
nowable head. 

7. In the combination of an electric motor and 
a rubbing device, the improvement comprising an 
attaching head connected to said motor; a rub 
bing head; an intermediate rigid frame element 
between said attaching head and said rubbing 
head; separate sets of flexible link members flex 
ibly connecting said intermediate frame element 
to said rubbing head and to Said attaching head, 
respectively, the link members of the respective 
sets being parallel to each other and the link 
members of One Set being at Substantially right 
angles to the link members of the other whereby 
translatory but not rotary motion of said rubbing 
head relative to said attaching head is permitted; 
and, a crank member to be connected to and ros 
tated by the driving shaft of said electric motor 
for imparting motion to Said rubbing head, Said 
crank member being journalled to Said rubbing 
head on an axis eccentric to the axis of said driv 
ing shaft. 
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8. A rubbing device in accordance with claim 4 

wherein the movable clamping means for secur 
ing the drilling machine to said attaching head 
include means movable into and out of a fixed 
position of engagement with the ventilating 
apertures present on said drilling machines. 

9. A rubbing device for attachment to hand 
drilling machines having a drill body, said device 
comprising an attaching head having an open 
ing to receive said drill body and adapted to be 
releasably clamped to the drill body; a rubbing 
head; an intermediate rigid frame element be 
tween said attaching head and said rubbing head; 
Separate sets of link members flexibly connecting 
Said intermediate frame element to said rubbing 
head and to said attaching head, respectively, 
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the link members of the respective sets being par 
allel to each other and the link members of one 
Set being at substantially right angles to the 
link members of the other whereby translatory 
but not rotary motion of said rubbing head rela 

30 

40 

45 

50 

tive to said attaching head is permitted; and, a 
crank member to be connected to and rotated by 
the driving shaft of Said drilling machine for im 
parting motion to Said rubbing head, said crank 
member being journalled to said rubbing head on 
an axis eccentric to the axis of said driving shaft 
When the drilling machine is in said opening. 

SAMUEL DAVIS ROBINS. 
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