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"Er STATES PATENT of FICE 
RETER. A. SOLEM, OF ROOKFORD, ILLIITOIS 

BiASG FOR, SANDING ACHINES 

Original application filed October 16, 1925, Serial No. 62,694. Divided and this application filed December 
26, 1339. 

This invention feates to sanding or abrad 
g machinery, and has particular reference 

to improvements in the bearings for the drum 
shafts which, as is well known, have to be 
Oscillated or reciprocated during the turning 
thereof. 
Due to the necessity for Oscillating move 

ment of the drum shafts and because of the 
i.eavy loads imposed thereon, the practice 
has been to provide Ordinary babbitt or bush 
ing bearings for the shafts. This meant 
greater fricticinal losses and consequent in 
efficiency and expense in operation, and also 
incurred greater expense due to the short life 
of the bearings and the need for the frequent 
shutting down of a machine for the purposes 
of renewal. It is, therefore, the principal 
object of my invention to provide improve 
linents in the drum shaft mountings enabling 

ins 

the use of anti-fiction ball bearings which 
are more economical, easy to keep lubricated, 
have a much longer life, and give far better 
operating eficiency generally. 
Other important advantages of my inven 

tion are the fact that it facilitates assembling 
and disassembling, thus making it a simple 
atter for the operator of average mechani 

cal skiii to il and repair the machine, 
and the fact it facilitates the provision 
of built-in motors for giving direct drive for 
the drum shafts. 
This application is a division of my appli 

sation Serial No. 62,694, filed October 16, 
1925. 
The invention is illustrated in the accom 

panying drawing, wherein 
Figure 1 is a transverse section through a 

ander of the endless bed type incorporating 
he improvements of my invention, portions 
of the drum and frame being broken away to 

space in the drawing: 
eniaiged fragmentary sectional 

pect 

'CS', 

i S 

detail of the motor housing and its mounting, 

mature, and 
9 Fig. 3 is a similar enlarged sectional detail 

taken at the opposite end of the drum and 
armature shaft and showing the connection 
with the rocker arm. 

Serial No. 416,523. 

The Same reference numerals are applied 
to corresponding parts in the three views. 
The Sanding machines of the type to which 

the present in provements are intended to be 
applied usually comprise a base 6 having 
heavy upright side frame pieces 7 and 8 ex 
tending therefrom and suitably fixed to 
gether in Spaced relation. The frame pro 
vides Supports for ways over which an end 
less bed (not shown) is arranged to move. A 
pl!?'ality of abrading drums such as that in 
dicated at 19, are provided to operate over 
the bed and are driven individually by mo 
tor's 21, the atter being controlled singly or 
collectively to give a one, two, or three drum 
machine as desired and to permit any one or 
m{re or all of the motors being started or 
stopped as desired. Pressure bars are pro 
vided between the drums in the usual way 
and have polished under surfaces for the 
passage therebeneath of the stock fed on 
the bed. The abrading drums are capable of 
adjustment as to elevation for light or heavy 
cuts, usually by the simultaneous adjustment 
of the elevation of the drum shaft bearings, 
by the operation of worms 23 on the ends 
of shafts 24. The latter are fitted with hand 
wheels 25 for convenient manual operation 
from the side of the machine. The Worms 23 
inesh with Worm wheels 26 to operate jack 
screws 27 to raise and lower the shaft bear 
ings relative to bosses 28 provided on the 
fraine of the machine. Usually the first 
drum of the set is given simple rotation for 
the initial rough finishing cut. The other 
arms are ar'anged to have end Wise oscilla 
tion or reciprocation during rotation. By 
this compound movement, it has been found 
that the grade of finish on the stock is high 
ly improved as the fibers of the wood are not 
drawn or strung out and left in loose fuzz or 
fir on the surface of the stock. The drums 
are usually oscillated by rocker arms or 
beams 29 which have a suitable thrust bear 
ing connection with the drum shafts. The 
rocker arms are given a rocking motion by 
eccentrics on the shaft 32, and since the shaft 
32 is ordinarily driven only during the feed 
ing movement of the endless bed, the drums 
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are oscillated only during the normal opera 
tion of the machine. 
The drum 19 is mounted on a shaft 33 Sup 

ported in bearings 34 and 35 carried on the 
frame pieces 7 and 8 at opposite ends of the 
drum. The features of these bearings, with 
whicl the present invention is particularly 
concerned, will be fully described herein 
after. Furthermore, the housing 36 of the 
motor 21 is supported in the bearing 35 in a 
manner more particularly described herein 
after, for adjustment as to elevation With 
the bearings 34 and 35. The shaft 33, is in 
a single continuous piece without the inter 
position of a coupling or any intermediate 
transmission for the driving of the druml 
shaft from the armature shaft, since the ro 
tor or armature shaft is integral with the 
drum shaft. The use of the One-piece shaft 
gives various advantages among which 
might be mentioned the fact that it is certain 
that the motor shaft and drum shaft Will 
remain in line at all times regardless of 
whether a heavy or light cut is being made, 
and the fact that the directness of the driving 
connection gives smooth and noiseless Opera 
tion. Needless to state, there is a further ad 
vantage of extreme compactness so that the 
overail dimensions of the machine are re 
duced to a minimum and less floor Space is 
required. w y 

The shaft 33 has an integral extension 8 
as shown in Fig. 3 for the mounting thereon of 
a thrust collar 38, which has a pivotal connec 
tion with the rocker arm 29 at 89 in trun 
nions provided on the forked end 40 of the 
rocker arm. As described and claimed in the 
parent application, the rocker arm29 is pivot 
ed at 41 to a link 42 which in turn is 
pivoted at 43 on a bracket 44 bolted to 
the side of the adjacent frame piece 7. The 
bracket 44 provides a ledge at 45 on which one end of a coiled compression spring 46 rests, 
while its other end is in contact with the under 
side of the link 42. The lower end of the 
arm 29 is pivoted at 47 to a link 48 having 
a split strap end 49 enclosing an eccentric 
suitably secured on the shaft 82. The shaft 32 is supported in bearings provided in 
brackets 52 on the side of the frame piece 

... It will appear that the weight of the 
rocker arm 29 is substantially counter 
balanced by the compression of the spring 
A6 and none of the Weight of the arm 
is imposed on the shaft, 33. The arm is 
floating relation to the collar 38 and the shaft 
33. This avoids the deflection of the project 
ing end of the shaft and eliminates the Whip 
ping action and consequent vibration, which 
in previous machines resulted in a slight chat 
te, or tremor of the abrading drum, Or at any 
rate destroyed its smooth and even contact with the stock being operated upon. The 
links 42 and 48 also permit, the vertical ad 
justment of the drums but the adjustment is 
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usually so slight as not to affect the counter 
balancing action of the springs 46. Just as 
the elimination of intermediate coupling con 
nections between the drum shaft and the ar 
mature shaft is of advantage, so also is the 
provision of a vibrationless and smoothly op 
erated oscillating drive. Both improvements 
contribute toward considerable improvement 
in the grade of the work produced by the ma 
chine. They also are factors in prolonging 
the life of the bearings for the drum shafts 
and in this way reduce operating costs and 
give generally better efficiency. 

Referring now to Fig. 2, wherein the pres 
ent invention is illustrated in detail, it will 
be noted that the housing 36 of the motor 21 
has the bell ends 55 and 56 providing spaced 
armature shaft bearings. The bell end 55 is 
bolted to the bearing 35 as indicated at 57. 
A cap 58 bolted on the bearing 35 positions 
an outer ball race member 59 between the hol 
low neck 60 thereof, and a similar hollow neck 
61 on the bell end 55 of the motor housing. 
The race member 59 and the necks 60 and 61 
are all received snugly within the bore 62 
of the bearing 35, and the race member 59 
is held stationary between the necks 60 and 
61 in an obvious manner. Anti-friction balls 
63 operate between the outer race 59 and an 
inner race 64. The race 64 is of elongated col 
lar form and has a sleeve 65 slidable therein. 
The sleeve 65 is fixed, as by means of a pin 
66, against rotation relative to the shaft 33, 
the pin 66 being received in a notch 67 pro 
vided at the end of the sleeve 65 where the 
sleeve comes in contact with a shoulder 68 
provided by an enlargement in the diameter 
of the shaft 33. It will appear that the rota 
tion of the shaft 33 with the sleeve 65 and 
the inner race member 64 is permitted and is 
rendered almost frictionless by the provision 
of the balls 63. At the same time, the tele 
scoping relation of the sleeve 65 in the inner 
race 64 permits the oscillation of the shaft 33 
with the abrading drum as previously de 
scribed. The lubrication of the sliding joint 
between the sleeve and the race is induced by 
rings 69 dipping in the oil in the bottom of 
the chamber provided about the shaft within 
the hollow necks 60 and 61. The lubricant is 
retained in the chamber referred to by pack 
ing provided at 70 in the cap 58 and bell piece 
55. -- 

The armature core, the end of which ap 
pears at 71, is suitably splined on the shaft 33 
and rests in engagement with a shoulder af 
forded by an enlargement of the diameter 
of the shaft, 33. A spacing sleeve 73 abuts 
against the end of the armature core 71 at one 
end and at its other end abuts against the 
adjacent end of the bearing sleeve 65, thereby 
keeping the sleeve 65 in proper relation to its 
ball bearing in an obvious manner. The 
sleeve 73 is preferably of the same diameter 
and of the same length as the sleeve 65 to be 
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interchangeable there with. For this reasoi, 
it is also provided with a notch 67 in one end 
thereof to receive the pin 66 when the sleeve 
73 is substituted for the sleeve 65. The pur 

5 pose in this provision is to obviate having 
to shut the machine down for an extended 
period in the event the sleeve 65 becomes 
worn to any appreciable degree. With the 
spacing sleeve substituted for the bearing 
sleeve and the bearing sleeve in turn perform 
ing the function of the spacing sleeve, the ma 
chine may be kept in service and necessary re 
placement sleeves ordered from the manufac 
turer of the machine or otherwise made to 
have in readiness when another replacement 
is necessary. The stepping in the diameter of 
the shaft toward the outer end affording the 
shoulders at 68 and 72, etc., enables the re 
moval of the parts and easy replacement 
thereof. ... 
The outer end of the shaft, 33 is received 

in a bearing held in the bell end 56 of the 
motor housing 36. A cap 74 is bolted to the 
bell end 56, as shown, and clamps an outer 
race 75 in place. The anti-friction bearing 
balls 76 operate between the outer race 75 
and an inner race 77. The latter similarly 
to the race 64 is extended in the form of a 
collar and arranged to slide freely on a bear 
ing sleeve 78 which, like the sleeves 65 and 
73, is renewable. The sleeve 78 is held in 
engagement at one end with a shoulder 9, 
provided by an enlargement in the diameter 
of the shaft 33, by means of a disc 80 at its 
other end bolted, as at 81, to the free end of 
the shaft 33. The loose rings 82 serve, in 
this instance, the same function as the rings 
69; to feed lubricating oil onto the sliding 
joint between the sleeve 78 and the race 77. 
It is apparent that the arrangement pro 
vides for the compound movement of the 
shaft, 33 by the sliding of the sleeve 78 in the 
race 77 and the rotation of the inner race 
relative to the outer race. 

Referring now to Fig. 3, it will be seen 
that the opposite end of the shaft, 33 frolin 
the end previously under consideration has 
similar provisions in the bearing 34 for per 
mitting simultaneous rotation and recipro 
cation of the shaft in anti-friction bearings. 
A pair of caps 83 are bolted to the opposite 
sides of the bearing 34 and clamp the Outer 
race 84 between them in an obvious manner. 
The bearing balls 85 are held between the 
outer race S4 and an inner race 86 sliding on 
the bearing sleeve 87. This sleeve is held in 
engagement with the shoulder 88 by a spac 
ing sleeve 89. The latter is in turn held in 
place by the inner race 90 of an anti-friction 
bearing within the thrust collar 3s. T 

5 

he 
sleeves 89 and 87 are interchangeable in like 
manner to the sleeves 65 and 73. The in 
ner race 90 is held in place by a collar 91, Se 
cured as by means of a tapered pin 92 to 
the free end of the shaft 33. The outer race 

3 

93 for the balls 94 is held within the thrust 
collar 38 behind a cap 95 which bolts on the 
end of the collar 38. It will thus be seen 
that the provision of anti-friction bearings is 
extended throughout the machine so far as 
practicable with a saving in operating costs 
and an increase in general efficiency. 

claim: 
1. In a machine of the character described, 

a totating shaft having means for communi 
cating 'eciprocatory movement thereto, and 
means for supporting said shaft for com 
bined rotation and reciprocation comprising 
an outer anti-friction race member received 
in a bearing for said shaft, an inner anti 
friction race member, anti-friction rolling 
elements between said race members, a bear 
ing sleeve on said shaft reciprocable in said 
inner race member, means providing a shoul 
der for an abutment at one end of said sleeve 
whereby said sleeve is movable eindwise with 
said shaft in the reciprocation thereof, a 
spacing sleeve engaging the other end of said 
bearing sleeve, and means forming a shoul 
der to provide an abutment for the free end 
of said spacing sleeve whereby the latter 
illoves with said bearing sieeve in the re 
ciprocation of said shaft, said spacing sleeve 
and said bearing sleeve being of equai di 
almeter's to afford interchangeability thereof. 

2. The combination with a iotary spindle 
and means for reciprocating the same, of 
Outer and inner race inenbers, the former be 
ing suitably fixedly supported and the latter 
being arranged to turn with respect thereto, 
a series of anti-friction bearing elements be 
tween the race members, the inner l'ace mem 
ber being held against endwise movement and 
having the shaft reciprocable therein, the said 
ace member being of elongated form to pro 
vide adequate bearing surface for the shaft, 
a bearing sleeve mounted on the shaft for re 
ciprocation in the inner race member to serve 
as a renewable wear meiner, sail sleeve be 
ing longer than the inner race member so that 
the latter has bearing contact its full length 
with the sleeve during reciprocation, means 
for fixing the sleeve on the shaft to turn there 
with as well as move endwise there with, and 
another sleeve disposed on the shaft in abut 
ment with one end of the first sleeve serving 
as a spacer for holding the first sleeve in its 
operative position, the second sleeve being : 
duplicate of the first sleeve and being ar 
'anged to be substituted therefor when the 
first sleeve has become worn, the first sleeve 
being then used simply as a spacer. 

3. The combination with a rotary spindie 
aid heans for reciprocating the same, of 
outer aid inner race members, the former 
being suitably fixedly supported and the lat 
ter being arranged to turn with respect there 
to, a series of anti-friction bearing elements 
between the race members, the inner race 
member being held against endwise move 
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ment and having the shaft reciprocable 
therein, the said inner race member being of 
elongated form to provide adequate bearing 
surface for the shaft, and a renewable elon 
gated bearing sleeve removably fixed on the 
shaft and providing an intermediate wear 
member between the shaft and the inner race 
member. 

4. In an anti-friction bearing for shafting 
and the like, an anti-friction bearing having 
an Outer race member suitably of normal 
width, an inner race member of abnormal 
width constructed to provide a wide bearing 
surface therein for the reciprocation of a 
shaft received therein, and thereby minimize 
the danger of binding of the inner race mem 
ber on the shaft in the simultaneous recipro 
cation and rotation of the shaft, anti-friction 
bearing elements between said race members, 
and a renewable bearing sleeve mounted on 
said shaft for reciprocation inside the inner 
race member, said sleeve being long enough 
to permit the full amplitude of reciprocation 
of the shaft with the inner race member re 
maining in bearing contact its full length 
with said sleeve. 

5. In a bearing structure as set forth in 
claim 1, the provision of a recess in Said bear 
ing sleeve, and means providing a comple 
mentary projection on said shaft to engage 
thereinto turn the sleeve with the shaft, and 
the provision of a similar recess in the spac 
ing sleeve arranged when the bearing sleeve 
and the spacing sleeve are interchanged to 
have the aforesaid projection received there 
in. 

6. In a bearing structure as set forth in 
claim 2, the provision of a recess in said bear 
ing sleeve, and means providing a comple 
mentary projection on said shaft to engage 
thereinto turn the sleeve with the shaft, and 
the provision of a similar recess in the spac 
ing sleeve arranged when the bearing sleeve 
and the spacing sleeve are interchanged to 
have the aforesaid projection received there 
in. 

7. In a bearing structure for a sanding 
machine of the character described, the Com 
bination of a drum shaft arranged to be 
simultaneously rotated and reciprocated, an 
anti-friction bearing housing mounted on 
the frame of said machine and having One 
end of said shaft, projecting therethrough, 
an anti-friction bearing in said housing for 
reception of said shaft, the shaft being slight 
ly reduced in diameter where it enters said bearing and thereby providing an annular 
shoulder thereon, a renewable bearing sleeve 
on the reduced portion of said shaft ent 
gaging the shoulder at one end thereof and 
arranged for reciprocation in the inner race 
member of said anti-friction bearing, a 
thrust bearing mounted on the projecting end 
of said shaft and serving by cooperation 
with the other end of said sleeve to hold the 
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same against endwise movement relative to 
the shaft, said thrust bearing being arranged 
to have means cooperating there with for 
communicating reciprocation to said shaft, 
and means removably mounted on the end 
of said shaft serving to retain the thrust 
bearing in position on the shaft. 

8. A structure as set forth in claim 7 in 
cluding a second renewable bearing sleeve 
similar to the first mentioned bearing sleeve 
and interchangeable therewith, said second 
sleeve being disposed between the outer end 
of the first sleeve and the adjacent thrust 
bearing and Serving as a spacing sleeve SO 
long as the first mentioned sleeve is mounted 
in the position described, and vice versa. 

9. In a bearing structure for a motor 
driven Sanding machine, the combination of 
an anti-friction bearing housing mounted on 
the frame of said machine, a drum shaft 
having one end projecting through said 
housing, a motor housing mounted on the 
aforesaid housing and having the end of 
said shaft extending therethrough, the motor 
housing providing a secondary anti-friction 
bearing housing on the outer end thereof into 
which the end of said shaft projects, an 
anti-friction bearing in the first mentioned 
housing, a second anti-friction bearing in 
the last mentioned housing, said shaft being 
slightly reduced in diameter where it enters 
the first bearing and thereby providing an 
annular shoulder thereon, a renewable bear 
ing sleeve mounted on the shaft in abutment 
with said shoulder at one end and arranged 
for reciprocation in the inner race member 
of said bearing, there being an armature in 
the motor housing mounted on said shaft be 
tween said bearings and serving by coopera 
tion with the other end of the bearing sleeve 
to hold the same against endwise movement 
relative to the shaft, said shaft being fur 
ther reduced in diameter where it enters the 
second bearing, and a renewable bearing 
sleeve mounted on the shaft in abutment with 
said shoulder at One end and arranged for 
reciprocation in the inner race member of 
said bearing, and means removably secured 
on the end of said shaft and cooperating 
with the other end of said bearing sleeve 
for holding it in position and against end 
wise movement relative to the shaft. 

10. A bearing structure as set forth in 
claim 9 including a second bearing sleeve 
mounted on the shaft in abutment with the 
end of one of the other bearing sleeves and 
serving to hold the latter in position, said 
second sleeve being similar to the other sleeve 
and interchangeable therewith and arranged 
to serve merely as a spacing sleeve until in 
terchanged with the other sleeve whereupon 
the latter serves as a spacing sleeve. 

11. A bearing structure as set forth in 
claim 9 including a second bearing sleeve 
mounted on the shaft between the armature 
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and the adjacent end of the first mentioned 
bearing sleeve, said second sleeve being sim 
ilar to the first sleeve and interchangeable 
therewith and arranged to serve merely as a 
spacing sleeve until interchanged with the 
other sleeve whereupon the latter serves as 
a spacing sleeve. 

12. A bearing structure as set forth in 
claim 7 wherein the anti-friction bearing 
comprises an outer race member suitably of 
normal width and an inner race member of 
abnormal width constructed to provide a wide 
bearing surface so as to minimize the dan 
ger of the bearing binding in the simulta 
neous rotation and reciprocation of the shaft, 
and wherein the bearing sleeve is held against 
turning relative to the shaft and is provided 
of sufficient length to permit, the full am 
plitude of reciprocation of the shaft with 
the inner race member remaining in bear 
ing contact, its full length with said sleeve 
at all times. - 

13. A bearing structure as set forth in 
claim 9 wherein each of the anti-friction 
bearings comprises an outer race member 
suitably of normal width and an inner race 
member of abnormal width constructed to 
provide a wide bearing surface so as to min 

5 

imize the danger of the bearing binding in 
the simultaneous rotation and reciprocation 
of the shaft, and wherein each of the bear 
ing sleeves is held against turning relative 
to the shaft and is provided of sufficient 
length to permit the full amplitude of re 
ciprocation of the shaft with the inner race 
member remaining in bearing contact its full 
length with said sleeve at all times. 

14. A bearing structure as set forth in 
claim 9 wherein at least one of the anti-fric 
tion bearings comprises an outer race mem 
ber suitably of normal width and an inner 
race member of abnormal width constructed 
to provide a wide bearing surface so as to 
minimize the danger of the bearing bind 
ing in the simultaneous rotation and re 
ciprocation of the shaft, and wherein the 
bearing sleeve cooperating with said bear 
ing is held against turning relative to the 
shaft and is provided of sufficient length to 
permit the full amplitude of reciprocation 
of the shaft with the inner race member re 
maining in bearing contact its full length 
with said sleeve at all times. 

In witness of the foregoing I aflix my sig 
nature. 

PETER A. SOLEM. 
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