
United States Patent 
Pfister 

11, 3,903,657 
(45) Sept. 9, 1975 

54 PORTABLE JIG-SAW SPINDLE SANDER 
75) Inventor: Herbert R. Pfister, Stony Brook, 

N.Y. 

73) Assignee: The Black and Decker 
Manufacturing Company, Towson, 
Md. 

22 Filed: June 4, 1974 

21 Appl. No.: 476,201 
Related U.S. Application Data 

62) Division of Ser. No. 280,745, Aug. 5, 1972, Pat. No. 
3.841,416. 

52) U.S. Cl.......................... 511 170 PT; 5 / 170 TL 
(51 Int. Cl.’.......................................... B24B 23/02 
58 Field of Search...... 5 / 17O R, 70 PT, 170 TL, 

5 1/34 R, 34 H, 34 K 74/22, 50, 40 

(56 References Cited 
UNITED STATES PATENTS 

2,227,697 1941 Blood.................................. 5 1/34 K 
2,426,028 8/1947 Krucgcr.............................. 5 1/34 K 
2,531849 l l 195() Karlcen.................... 5 || 7() PT UX 
2,8587() | | | 1958 Willcox ...................... 5/7() R UX 

7 A. 

2 
5 
5 
4. 
5 
5 : d 

2,933,800 4/1960 Friden............................. S 1/34 R X 
3, 170,496 2/1965 Kohler................................ 74/50 X 
3, 1828O 5/1965 Bubelis... ... 51 / 170 R 
3,48,758 12/1968 McEwan............................. 5 1/34 H 

Primary Examiner-Donald G. Kelly 
Attorney, Agent, or Firm-Edward D. Murphy; Joseph 
R. Slotnik, Leonard Bloom 

57 ABSTRACT 

In a portable electric power tool of the type having a 
housing including a handle, an electric motor, and an 
output shaft, selectively operable means movable to 
one position for connecting the motor with the shaft 
for reciprocating the latter at a selected rate for jig 
saw operation and movable to a second position for 
connecting the motor with the shaft for rotating the 
latter and simultaneously reciprocating the shaft at a 
rate less than the selected rate for spindle-sander op 
eration, the selectively operable means being movable 
to a third non-driving position wherein the output 
shaft may be manually rotated and thus angularly posi 
tioned for subsequent use as, for example, in sawing. 

6 Claims, 12 Drawing Figures 
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PORTABLE JIG-SAW SPINDLE SANDER 
This is a division of application Ser. No. 280,745, 

filed Aug. 15, 1972, now U.S. Pat. No. 3,841,416. 
DESCRIPTION OF THE INVENTION 

Portable electric power tools heretofore provided 
have been designed in a variety of forms, including the 
common portable power drill and a number of similar 
devices such as tools adaptable for rotary carving, 
grinding or sanding. It has also been proposed to pro 
vide adaptors for converting the normal rotary motion 
of the output shaft to a reciprocating motion for use in 
sawing or filing, for example in an effort to secure ei 
ther a reciprocating motion of the output shaft or a ro 
tary motion thereof. Most of these proposals, however, 
have required the use of external transmission devices 
to permit the conversion of rotary to reciprocating mo 
tion and vice versa thus resulting in a rather bulky and 
expensive portable tool. In certain instances, the prior 
portable tools have included a construction for com 
bining the reciprocating and rotary motions in an at 
tempt to provide a composite movement of the output 
shaft of the tool. In such prior tools which have in 
cluded the composite movements, the relatively high 
speed of the reciprocating motion of the output shaft 
has been found to be undesirable, especially when the 
tool is to be used as a drum sander, for example. This 
is so since a drum sander may be difficult, if not impos 
sible, to control for finishing sanding at relatively high 
reciprocating speeds. 

It is accordingly an object of the present invention to 
provide a novel, portable electric power tool which is 
so constructed as to avoid the above difficulties. 
Another object is to provide a portable power tool 

which is arranged in such a manner that the output 
shaft may be reciprocated at a preselected relatively 
high speed suitable for jig-sawing and wherein the said 
shaft may be rotated and simultaneously reciprocated 
at a relatively low speed which operation is highly effi 
cient when used for the sanding of a workpiece. 

Still another object is to provide in a combination 
power tool of the above type, a novel motion transmis 
sion mechanism housed wholly within the tool for im 
parting reciprocating movement to the output shaft or 
for securing combined rotary and reciprocating move 
ment thereof, together with a relatively simple manu 
ally operable device for selecting one or the other of 
said movements. 

Still another object is to provide a portable, power 
operated tool capable of convenient and easy use in 
providing finished edges on a variety of workpieces. 
A further object is to provide a novel combination 

tool of the foregoing character which will be light in 
weight, capable of being manufactured at a relatively 
low cost but which will be highly reliable in operation. 
The above and other objects and desirable features 

of the invention will appear more fully hereinafter from 
a consideration of the following detailed description 
when taken in connection with the accompanying 
drawings illustrative of a preferred form of the inven 
tion. It will be expressly understood however, that the 
drawings are utilized for purposes of illustration only 
and are not to be taken as a definition of the limits of 
the invention, reference for this latter purpose being 
had to the appended claims. 

In the drawings, wherein similar reference characters 
refer to similar parts throughout the several views; 
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FIG. 1 is a side view of a portable electric power tool 

embodying the principles of the present invention and 
illustrating the use of the tool as a power jig-saw; 
FIG. 2 is a view similar to FIG. 1 but illustrating its 

use as a combined rotary and reciprocating drum san 
der, 

FIG. 3 is a diagrammatic view of the position of the 
gear train transmission when the portable tool is used 
as a jig-saw; 
FIG. 4 is a fragmentary side view of the tool with the 

cover removed and illustrating the adjustment of the 
gear train transmission for jig-saw operation; 
FIG. 5 is a view similar to FIG. 3 but illustrating the 

position of the gear train transmission when the tool is 
used as a combined rotary and reciprocating drum san 
der; 

FIG. 6 is a view similar to FIG. 4 but showing the 
parts adjusted to the drum sander operating position; 
FIG. 7 is a view similar to FGS. 3 and 5 but illustrat 

ing the gear train in a neutral non-driving or set blade 
position; 
FIG. 8 is a partial sectional view of the tool taken 

substantially along line 8-8 of FIG. 4; 
FIG. 9 is a partial sectional view of the tool taken 

substantially along line 9-9 of FIG. 6, and 
FIGS. 10, 11 and 12 are diagrammatic views illustrat 

ing the various positions of the manually operable se 
lector means for moving the gear train transmission re 
spectively to the positions for jig-sawing, blade setting, 
and sanding. 
The novel portable combination jig-saw and sander 

10 of the present invention is illustrated in FIGS. 1 and 
2 comprising a motor housing 12, comprising an upper 
handle member 14 including a conventional switch 16, 
a gear case 18 and a shoe 20 for guiding the tool on a 
suitable workpiece. An output shaft 22 is suitably 
mounted in the gear case 18 and is provided with a con 
ventional collar 24 for receiving a jig-saw blade 26 or 
a drum sander 28 depending upon the desired use of 
the tool. 
Referring more particularly to FIG. 6, an electric 

motor 30 is suitably mounted within the motor housing 
12 and is provided with an output shaft 31 to which a 
motor drive gear train MD is connected, such gear train 
including a pinion 32 arranged to drive gears 34 and 
36, the latter being secured to a shaft 37 which is rotat 
ably mounted in a housing part 39, see also FIGS. 3, 5 
and 7. Thus it is seen that from this construction, the 
gear 36 of the motor drive MD will be rotated when 
ever the motor 30 is energized. 

In order to effect reciprocating movement of the out 
put shaft 22, the latter is connected to be driven by a 
reciprocating drive gear train RD which, in accordance 
with FIGS. 3 and 4 includes a pair of gears 38 and 40 
which are secured to a shaft 42 rotatably mounted in 
a housing part 44. As will appear from FIG. 6, the out 
put shaft 22 is freely mounted for reciprocatory move 
ment in the gear casing 18 by means of housing bracket 
supports 46, 48 and bearing 49, and a drive sleeve 50 
freely surrounds the shaft and is confined between col 
lars 52 and 54 fixed thereto. The sleeve 50 is drivably 
connected with the gear 40 through a conventional 
"Scotch-yoke' device comprising a horizontally dis 
posed channel member 56 secured to the sleeve 50 and 
an eccentric drive pin 58 carried by the gear 40. With 
such an arrangement it will be understood that upon 
operation of the reciprocating drive gear train RD, the 
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Scotch-yoke device will effect reciprocation of the out 
put shaft 22, and thus jig-saw operation of the portable 
tool. 
An important feature of the invention resides in the 

provision of means for connecting the motor drive MD 
with the reciprocating drive RD for effecting the afore 
said reciprocation of the output shaft 22 as well for 
connecting the motor drive MD with the output shaft 
22 for simultaneously rotating and reciprocating the 
latter so that the portable tool may be employed as a 
combined rotary and reciprocating drum sander. As 
shown in FIGS. 3-7 and 9, such means comprises a 
shiftable gear train SG which includes shafts 60, 62 and 
64 which are rotatably mounted in a shiftable carrier 
66, the latter being slidably supported at one edge in a 
slot 68 formed in the gear case cover 70 and at the 
other edge in a slot 72 formed in the gear case 18. Shaft 
60 has affixed thereto gears 74 and 76 while shaft 64 
has a gear 78 secured at one end thereof and a bevel 
gear 80 secured at its opposite end. The intermediate 
shaft 62 has gears 82 and 84 secured to its opposite 
ends, such gears being so positioned that gears 78 and 
82 are in constant mesh as are gears 84 and 74. With 
the foregoing arrangement, it will be readily under 
stood that the shiftable gear train SG comprises an 
input gear 82 and a pair of output gears 76 and 80, the 
latter functioning to impart a combined reciprocating 
and rotatable motion to the output shaft 22 in a manner 
which will appear more fully hereinafter. 

In order to move the shiftable gear train SG into and 
out of operative driving relationship with respect to the 
motor drive MD and the reciprocating drive RD, the 
invention provides a novel manually operable control 
means for shifting the carrier 66 upwardly or down 
wardly to respectively condition the tool for jig-saw or 
spindle-sander operation. Referring more particularly 
to FIGS. 8-12, such means includes a rotatable cam 
member 86 seated in a recess 88 formed in an edge of 
the carrier 66, said can member being provided with 
a stub shaft 90 projecting through an opening in the 
cover 70. A pin 92 fixed to the carrier 66 projects 
through a cam slot 94 formed in the member 86 and 
from this construction, it will be readily seen from 
FIGS. 10-12 that when a control knob 96, affixed to 
the shaft 90 is rotated, the carrier 66 may be shifted up 
wardly or downwardly depending upon the direction of 
rotation of the knob. 

In addition to the foregoing, the invention provides 
a novel control function for selectively connecting the 
motor drive MD with the reciprocating drive RD dur 
ing shifting of the carrier 66 and the shiftable gear train 
SG. Referring to FIGS. 3, 8 and 9, a control gear 98 is 
rotatably mounted on a bracket 100 which is pivotally 
mounted on the shaft 42. The bracket 100 is connected 
with the shiftable carrier 66 by a suitable link 102 so 
that the bracket and control gear 98 may be moved to 
and from the positions illustrated in FIGS. 8 and 9 
when the carrier 66 is shifted as above described. As 
shown, the control gear 98 is in constant meshing en 
gagement with the gear 38. Thus, when the carrier 66 
is shifted to the position shown in FIGS. 3 and 8, the 
gear 98 will also engage the gear 36 in order to estab 
lish a driving connection between the motor drive MD 
and the reciprocating drive RD to condition the tool for 
relatively high speed jig-saw operation due to the ratios 
of the gearing. On the other hand, when the carrier 66 
is moved in the opposite direction as shown in FIGS. 6 
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4. 
and 9, the gear 98 will be disengaged from the gear 36 
thus interrupting the drive between the motor drive 
MD and the reciprocating drive RD. When this occurs, 
the gear 76 will engage gear 40 while the gear 82 will 
be moved into engagement with the gear 38, thus estab 
lishing a driving connection between the motor drive 
MD and the reciprocating drive RD through the speed 
reducing gears 82, 84, 74 and 76 of the shiftable gear 
ing SG in order to effect reciprocating of the output 
shaft 22 at a relatively low speed, 

It will be noted from FIGS. 5, 6 and 9 that when the 
foregoing driving connection is made, the bevel gear 80 
is moved into engagement with a bevel gear 104. The 
latter carries a pin 105 which slides in a slot 107 formed 
in the output shaft 22 so that the shaft may be rotated 
by the intermeshed bevel gears 80 and 104 while allow 
ing reciprocation thereof. Thus, when the tool is condi 
tioned in this manner, the shaft 22 will be simulta 
neously rotated and reciprocated, the speed of recipro 
cation however, being materially less than that pro 
duced through gears 35, 98 and 38. 

In operation, FIGS. 1, 3, 4, 8 and 10 illustrate the po 
sition of the various parts when the power tool is ad 
justed for jig-saw operation. To secure such adjust 
ment, the control knob 96 is moved to the “Saw' posi 
tion and shifts the carrier 66 and the shiftable gearing 
SG mounted thereon to the position shown, so that the 
control gear 98 interconnects the gears 36 and 38. 
When so positioned, carrier 66 pivots a lever 109, 
mounted on the gear case 18 by a pivot pin 103, in a 
counterclockwise direction, as shown in FIG. 4, and 
moves a locking pin 111, slidable in the support 48, 
downwardly against the force of a compression spring 
113 and into locking engagement with the teeth of gear 
104 thereby preventing the latter, and shaft 22, from 
turning. It will be appreciated that the shaft 22, and 
blade 26, can be locked in as many angular positions as 
there are teeth on gear 104 so that a large number of 
blade settings (angles of attack) can be achieved. Thus, 
before the knob 96 is moved to the Saw position, the 
shaft 22 is rotated to the desired setting with the con 
trol knob 96 in the “Set Blade' position. Here the parts 
are positioned as shown in FIGS. 7 and 11 with the 
locking pin 111 out of engagement with gear 104, and 
gears 80, 104 disengaged. Thereafter, with the blade 
properly set, the knob 96 is moved to the Saw position. 
Suitable detent means, or the equivalent, may be em 
ployed to retain the parts in the Saw, Set Blade, and/or 
“Sand' position to be described. 
The motor drive MD is thereby connected with the 

reciprocating drive RD in order to reciprocate the out 
put shaft 22 at a relatively high rate suitable for jig-saw 
operation. Following the sawing of the workpiece, 
should it be desired to sand the edges thereof, it is only 
necessary to substitute the drum sander 28 for the saw 
blade 26 and move the control knob to the Sand posi 
tion, FIG. 2. Such movement shifts the carrier 66, shift 
able gearing SG and control gear 98 to the positions il 
lustrated in FIGS. 5, 6, 9 and 12 where the gear 98 is 
disconnected from the gear 36 of the motor drive MD 
and the latter gear is connected with gear 82 of the 
shiftable gear train SG. Simultaneously therewith, the 
bevel gears 80 and 104 are moved into engagement 
while the output gear 76 of the gear train SG is engaged 
with the gear 40 of the reciprocating drive RD. The 
lever 109 pivots in a clockwise direction, as seen in 
FIG. 6, and the locking pin 111 moves upwardly under 
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the force of spring 113, so that upon energization of the 
motor 30, the output shaft 22 will thereupon be simul 
taneously rotated and reciprocated for the sanding op 
eration. However, due to the speed reduction gearing 
constituting the shiftable gear train SG, the speed of re- 5 
ciprocation of the shaft 22 will be materially less than 
that during the sawing operation. The speed of rotation 
of the shaft however, will be significantly greater than 
the reciprocating speed in order to secure efficient 
sanding of the workpiece. 
The neutral or Set Blade position of the shiftable gear 

transmission 56 is shown in FIGS. 7 and 11 and there 
from it will be appreciated that the motor drive MD is 
disconnected from the reciprocating drive RD as well 
as the shiftable drive SD. Under these conditions, as de 
scribed above, the output shaft may be manually ro 
tated to any desired angular position for subsequent use 
in sawing, for example. 
From the foregoing, it will be readily seen that the in 

vention provides a novel portable power tool which is 
especially useful for sawing and sanding operations on 
a workpiece. The tool is particularly adapted for finish 
ing contoured edges formed for example, by a pocket 
cut to be followed by sanding to provide a smooth sur 
face. As shown and described, the tool is readily con 
verted to a reciprocating jig-saw for forming the pocket 
cut referred to above. Thereafter, the tool is selectively 
and quickly adaptable for controlled reciprocating and 
rotation to perform the finishing operation on the pre 
viously cut surface. The use of the shiftable gear train 
completely housed within the tool results in a multi 
purpose portable power tool which is of a relatively 
simple construction and provides an unusually compact 
and efficiently operable device. 
While the invention has been shown and described 

herein with considerable particularity, it will be under 
stood that the scope thereof is to be determined by the 
appended claims. 

claim: 
1. A portable power tool comprising a housing, a 

motor in said housing, a shoe plate on said housing 
adapted to support said tool for movement over a 
workpiece, a handle on said housing and including con 
trol means for said motor, output tool means including 
a generally cylindrical abrasive element extending 
through an opening in said shoe plate and in a direction 
generally perpendicular to the axis of said motor, and 
means interconnecting said motor and said tool ele 
ment to cause said tool element to rotate and axially re 
ciprocate along a longitudinal axis thereof. 

2. A portable power tool comprising a housing, a 
motor disposed in said housing and having a generally 
horizontally disposed axis; a handle on said housing and 
extending in a direction generally parallel to the axis of 
said motor; control means for said motor located in 
said handle; a shoe plate supported on said housing be 
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6 
neath said motor adapted to support said tool for move 
ment over a workpiece; output tool means including a 
generally cylindrical abrasive element extending verti 
cally through an opening in said shoe plate; and means 
interconnecting said motor and said tool element to 
cause rotation and vertical reciprocation of said tool 
element. 

3. A portable power tool comprising a generally hori 
zontally, extending housing, including an upper, hori 
zontal handle portion and a lower portion for enclosing 
a motor; a motor within said lower portion and having 
a generally horizontal axis, output tool means including 
a generally cylindrical abrasive element extending out 
wardly from said housing, the axis of said cylindrical 
abrasive element being generally perpendicular to the 
axis of said motor; and means interconnecting said 
motor and said tool element to cause said tool element 
to rotate and axially reciprocate along its axis upon en 
ergization of said motor. 

4. A portable power tool comprising a housing; a 
motor in said housing; a handle on said housing and in 
cluding control means for said motor; output tool 
means including a generally cylindrical abrasive ele 
ment extending in a direction substantially perpendicu 
lar to the axis of said motor; and means interconnecting 
said motor and said tool element to cause said tool ele 
ment to rotate and axially reciprocate along the axis of 
said cylindrical abrasive element upon energization of 
said motor. 

5. A portable power tool comprising a housing; a 
motor in said housing; a handle on said housing and in 
cluding control means for said motor; output tool 
means including a generally cylindrical abrasive ele 
ment extending in a direction substantially perpendicu 
lar to the axis of said motor; and means interconnecting 
said motor and said tool element to cause said tool ele 
ment to rotate and axially reciprocate along the axis of 
said cylindrical abrasive element upon energization of 
said motor; said interconnecting means causing said 
tool element to rotate at a substantially greater rate of 
speed than that of said reciprocation. 

6. A portable power tool comprising a housing, a 
motor in said housing, a shoe plate on said housing 
adapted to support said tool for movement over a 
workpiece, a handle on said housing and including con 
trol means for said motor, output tool means including 
a generally cylindrical abrasive element extending 
through an opening in said shoe plate and in a direction 
generally perpendicular to the axis of said motor, and 
means interconnecting said motor and said tool ele 
ment to cause said tool element to rotate about the axis 
of said cylindrical abrasive element at a first rate of 
speed and to axially reciprocate along said axis at a sec 
ond rate of speed, said second rate being substantially 
less than said first rate. 
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