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This invention relafes to portable hand held,
self-contained, electrically motor driven drills
and similar tools of the character disclosed and
claimed in my co-pending applications filed Oc-
tober 16, 1942, Serial Nos. 462,244 and 462,245.

The present invention concerns the reducing
gear section of such tools and has for among its
principal objects the following: )

To provide a one-piece gear frame for the re-
ducing gear section of the tool, preferably in
the form of a die-casting, to eliminate the need
for a separate end plate between the motor and
the reducing gear sections of the tool as hereto-
fore, and to enable the bearing supports for the
axis elements of the gear train to be made in
- perfect alignment in the integrally connected
wall portions of said gear frame:

To provide the gear frame with a gear housing
having side openings through which the gear
elements of the gear train may be readily and
casily passed in assembling and disassembling
the gear train with respect to the gear frame;

To provide releasable mountings for the gear
and axis elements of the gear train for assem-
bling and disassembling purposes:

To provide a shield member fitting over the
gear housing of the gear frame in closing rela-
tion to the side openings therein to retain a Ju-
bricant within the housing for the gear train;
and

To provide the improved features of construc-
tion and arrangement of parts as hereinafter de-
seribed and claimed.

In the accompanying drawings showing & pre-
ferred embodiment of my invention—

Fig. 1 is a side elevational view of a portable
hand held electrically motor driven drill pro-
vided with a reducing gear section constructed
in accordance with my invention. the tool casing
heing broken away to show the parts:

Fig. 2 is a similar elevational view of the one-
piece gear frame and shield member assembly
removed from the tool to indicate the unitary
nature of this unit;

Fig. 3 is a front elevational view of said unit:

Fig. 4 is a sectional view taken on line 4—#4 of
Fig. 2;

Fig. 5 is a sectional view taken on line 5—5
of Fig. 4;

Fig. 6 is a sectional view taken on line 6—8§ of
Fig. 5; and

Fig. 7 is a sectional view of a detail of con-
struction to be hereinafter described.

In the drawings, I have shown a portable hand
held electrically motor driven tool of the pistol
grip type having a motor section |, a reducing
gear section 2 and a handle. section 3. These
sections are secured together in the order shown
and contain the operative parts of the machine.
In the tool shown, the handle section 3 and the
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cover elements 4, § for the motor and the reduc-
ing gear sections | and 2, respectively, are each
in molded form of g relatively light and inex-
pensive plastic material as disclosed in my co-
pending application, Serial No. 462,244 aforesaid.

The electric motor unit for the tool comprises
generally an armature or rotor 8, a stator 1, an
air circulating fan 8 and a substantially U-
shaped metal supporting frame 9 ag employed in
my co-pending applications. The brushes (not
shown) for the motor are carried by the frame
9 at the handle end of the tool and the handle
section 3 contains a switch davice, also not shown.
by which the electric current to the motor is
turned ¢n and off in the operation of the tool.
The supply cable 10 for the motor is clamped to
and extends into the handle section 3 through
its lower or butt end. as in tools of this charac-
ter, and is connected into the motor circuit
through the switch device,

The tool has a trigger bieck {1t slidably mount.-
ed in the handle sectinn 3 just below the motor
section 1 for closing the switch when the trigger
is pushed and helg inwardly. The trigger block
1f is normally spring urged outwardly to open
the switch when released. A suitable locking
arrangement for holding the trizger block de-
pressed to keep the switch closed may be em-
ployed as disclosed in my co-pending applica-
tions.

The reducing gear section 2 of the tool com-
prises the plastic cover 5 above mentioned and
a gear frame and a shield member unit depicted
in Pigs. 2 to 6.

The gear frame 12, according to my invention,
is made in the form of a one-piece casting, pref-
erably a die-casting. ang has a hollow body por-
tion 13 providing a chamber 14 to house the
gear train which drives the tool spindle {5 from
the motor shaft 16 at the reduced speed required.
The rear or base wall [T of the gear frame 12
fits against the front flat face of a ring element
18 at the front end of the motor supporting
frame 9 as an integra} part thereof. 'This ring
element 8 is at the front eng of the motor see-
tion | and also provides.a seat for the front edge
of the motor cover section 4 as shown in Fig. 1.
The cover 4 is clamped against the ring 18 by
the handle section 3 which abuts it as shown.
The handle section 3 fits over the rear end por-
tion of the frame 9 and ig secured thereto by
screws in the manner shown in my co-pending
anplication Serial No. 462,244,

The base wall 1T provides an end plate for
rlosing the front end of the motor section |
when the gear frame is placed thereagainst. The
parts are secured together by a number of screws,
one of which is shown at 19 in Fig. 7. The wall
17 is provided with tappeq openings 20 for thess
screws. The wall {1 conforms to the size and
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shape of the ring element (8 and has a rearward-
ly extending boss portion 21 to fit within and
“engage the center opening in the ring 18 to in-
.terfit and align the parts when assembled as
shown in Fig. 1. This construction conforms to
that disclosed in my co-pending applications.

The wall member T at its boss portion 2§ has

_ an opening 22 extending therethrough into the
chamber {4 to mount a ball bearing unit 23 to
support and journal the front end of the motor
shaft 16. 'The rear end of this shaft is supported
in a similar manner at the rear end of the frame
8. The shaft {6 is provided at its front end with-
in the chamber 18 with gear teeth providing a
gear pinion 28 which meshes with a gear wheel
25 mounted on a stub-shaft 26.

The stub-shaft 26 is fitteq in a bore 27 in the
base wall 17 and is held in place by a wedge-pin
28 inserted through an opening in the shaft 26
within the chamber {4 as detailed in Figs. 5 and
6. The shaft 26 has a headed portion 29 at its
outer end to seat it in the frame wall 11 as
shown. Gear wheel 25 has a central recess 30 to
seat a ball bearing unit 3| which provides a
journal for the gear wheel 25 on the inner end
of the shaft 26. Gear wheel 25 carries an in-
tegrally joined pinion 32 on its side opposite to
the shaft 26 and meshing with a gear wheel 33
mounted on a splined portion 34 of the tool spin-
dle {5. The gear pinion 32 has a shaft extension
35 in axial alignment with the shaft 26 to.sup-
port and journal the pinion in a ball bearing
unit 36 mounted within an opening 37 in the outer
wall portion 38 of the gear housing {3. The open-
ing 37 intersects an arcuate groove 39 of the same
radius in one side of a forwardly projecting tubu-
lar extension 40 on the frame wall 38 as shown
in Pigs. 3 and 5. The purpose of this groove will
presently appear.

The gear wheel 33 is retained on the splined
portion 34 of the spindle {5 by & split spring re-
tainer ring 41, The latter holds the gear wheel
33 against a sleeve 42 on the spindle {5 between
the gear wheel 33 and & ball bearing unit 43
which journals the spindle 15 within the tubular

. extension 40 at the front end of the tool. The
front end of the spindle 15 has a screw threaded
portion 44 to mount a chuck 45 and there is a
collar 46 at the base end of said threaded portion
44 to seat the chuck and to hold the ball bearing
unit 43 within the tubular extension 40. The lat-
ter is provided with an internal shoulder to seat
said bearing unit. The portion of the spindle (5
inwardly of the gear wheel 33 is reduced in diam-
eter as at 47 so that the gear wheel 33 when re-
leased by the retainer ring &1 may be slid onto
this reduced portion of the spindle for removal of
the parts as will presently appear. The spindle
portion 47 extends to the wall portion 17T and is
supported and journaled therein in alignment
with the tubular portion 48 by a roller bearing
unit 48 fitted within a recess 49 in said frame
wall I11. A plate 50 closes the inner end of said
recess, the latter being bored through the wall 17
as shown.

The gear housing 13 has side openings 51, 52,
which as shown in Fig. 4, are diametrically dis-
posed and are large enough t{o pass the gear
wheels 25 and 33, respectively.

In disassembling the parts just above described,
the tool spindle 5 is withdrawn from the tubular
extension 40 through.its front end, the retainer
ring 41 first being removed from the splined por-
tion 34 of the spindle. As the spindle 15 is with-
drawn, the gear wheel 33 remains within the
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cha.mIs ber 1§ for removal through the side open-
ing 52,

Next, the cluster gear 26—32 is forced off of the
inner end of the shaft 26 towards the opening 31,
the pinion 32 entering said opening 37 and carry-
ing the bearing unit 36 therewith. This is per-

mitted because the groove 39 forms a forward '

continuation of the opening 371. This releases
the cluster gear from the inner end of the shaft
26, whereupon the pin 28 is forced out of the
shaft and the ‘latter pressed out of the bore 27.
Now the cluster gear 25—32 is dropped back into
the chamber #4 ang can be passed out of the side
opening 61,

To reassemble the parts, the operations as
above described are reversed. The cluster gear
25—32 is first placed in the chamber {4 and in-
serted in the opening 31. Then the shaft 26 is
put in place and the pin 28 reset. The cluster
gear is then applied over the inner end of the
shaft 26. Next, the gear wheel 33 is placed in
the chamber (4 at the tubular extension 40 and
the spindle {5 is applied through the gear into
the roller bearing unit 48. The ring retainer 41
is now applied and the assembly is complete for
securing as a unit to the front end of the motor
supporting frame 9. With the axls elements {5
and 26 and 35, respectively, for the gear train,
journaled in the wall sections IT ang 38 which
are integrally connected through the interposed
gear housing 13, the openings for the axis ele-
ments in said wall portions may be made in align-
ment in single drilling operations.

The shield member above referred to comprises
a cup-shaped sheet metal stamping 53 having a
surrounding marginal wall 54 and an outer wall

55 as shown in Figs. 2 and 3, respectively. The

marginal wall 54 extends from the outer wall 38
of the gear housing {3 to the base wall 17 and
seats agalnst said base wall about a centering
rib or shoulder 56. The outer wall 55 of the shield
member §3 rests on the outer wall 38 of the gear
housing and has an opening therein to pass the
tubular extension 40 as shown in Figs. 3 and 5.
The outer wall 5§ of the shielq member has a
tongue or key 51 to enter the groove 39 to hold
the shield from furning on the gear frame. The
shield member 53 is secured to the gear frame
over the gear housing {3 by a number of screws

58, The shield member §5 extends over the side -

openings 51, 52 as shown in PFig, 4 and serves to
retain lubricant within the chamber (4 for the
gear train and its axis-elements. In this con-
nection, it will be noted that the outer wall 55 of
the shield member closes the opening 37 in the
housing wall 38 and that the plate 50 closes the
entry into the chamber (4 at the inner end of the
spindle I5.

A ring nut 59 is screwed on the tubular exten-
sion 40 to hold the ball bearing unit 43 in place
and to clamp the cover 5 against the front side
of the gear frame wall {7 as shown in Fig. 1.

The air intake openings 60 for the fan 8 are
in the handile section 3 at the rear end of the
tool. The air discharge openings 81 (PFig. 7) for
the fan are in the motor section | about the pe-
riph®ry of the fan on the rear side of the ring
element {8 in the same manner as in my co-
pending application Serial No. 462,244. The fan
draws air into its center at the opening 62 in the
fan chamber wall 63.

The gear housing (3 may have aligned open-
ings 64, 65 in its body wall opposite to the wedge-
pin 28 so that said pin may be engaged by a suit-
able tool for removing and inserting the pin.

The structure shown and described is simple
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and effective in construction and facilitates the
assembly and disassembly of the reducing gear
section of the tool. Perfect alignment for the
axis elements of the gear train is made possible
by having the bearings and supports therefor in
the integrally connected front and rear wall por-
tions of the one-piece gear frame.

The details of construction and arrangement
of parts shown and described may be variously
changed and modifled without departing from
the spirit and scope of my invention, except as
pointed out in the annexed claims.

I claim as my invention:

1. A portable hand held power operated tool
having a driving motor and a support therefor,
a one-piece gear frame having an integrally con-
nected base wall secured to the front end of the
motor support and a gear housing on the front
side of said base wall, a rotatable spindle jour-
naled in said gear frame within said housing,
said motor having a driving shaft extending into
the gear housing through said base wall, and a
gear train journaled in the, gear frame within
said housing and providing a drive from the mo-
tor shaft to the spindle, said spindle and said
gear train being releasably mounted within the
gear frame, and said housing having side open-
ings to pass the gears of the gear train in assem-
bling and disassembling the parts.

2. A portable hand held power operated tool
having & driving motor and a support therefor, a
one-piece gear frame having an integrally con-
nected base wall secured to the front end of the
motor support and a gear housing on the front
side of said base wall, a rotatable spindle jour-
naled in the gear frame within said housing, safd
motor having a driving shaft extending into said
gear housing through said base wall, a gear train
journaled in said gear frame and providing a
drive from the motor shaft to the spindle, said
spindle and sald gear train being releasably
mounted within the gear frame, sald housing
having side openings to pass the gears of the gear
train in assembling and disassembling the parts,
and a shield member fitting over the gear-hous-

ing in closing relation to its side openings,

"~ 3. A portable hand held power operated tool
having & driving motor and a support therefor, a
one-piece gear frame having a base wall secured
to the front end of the motor support and hav-
ing a gear housing with a tubular extension on
the front side thereof, a rotatable spindle jour-
naled within said extension on & bearing unit
therein, said motor having a driving shaft ex-
tending into said gear housing, a gear train jour-
naled in the gear housing and providing a drive
from the motor shaft to the spindle, & cover sec-
tion fitting over the gear housing, and a nut ele-
ment having screw threaded connection with the
tubular extension for clamping the bearing unit
therein and the cover section over the gear
housing. )

4. A portable hand held power operated tool
having a driving motor and a support therefor,
a one-piece gear frame secured to the front end
of said motor support and having a gear hous-
ing on the front side thereof, a rotatable spindie
journaled within said gear housing, said motor
having a driving shaft extending into said hous-
ing, a gear train journaled within the gear hous-
ing and providing a drive from the motor shaft
to the spindle, said spindle and sald gear train
being releasably mounted within the gear frame,
sald gear housing having side openings for pass-
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ing the gears of the gear train in assembling and
disassembling the parts, a shield member fitting
over the gear housing in closing relation to said
side openings, and a tongue on the shield mem-
ber engaging the gear frame for holding the
parts against relative rotation,

5. A portable hand held power operated tool
having a driving motor and a support therefor,
& one-piece gear frame secured to the front end
of the motor support and having a gear housing
with a tubular extension on the front side there-
of, a rotatable spindle journaled in the gear
housing within said tubular extension, said mo-
tor having a driving shaft extending into the
gear housing, a gear train journaled in the gear
frame and providing a drive from the motor
shaft to the spindle, & shield element fitting over
the gear housing and having a tongue engaging
& groove in the side portion of the tubular ex-
tension.

6. A reducing gear unit for portable power
operated tools of the character described com-
prising a one-piece gear frame have a base wall
and an integrally connected gear housing on one
side thereof, a rotatable spindle and a stub-shaft
releasably mounted in the gear frame and ex-
tending into the gear housing in substantially
parallel relation, a gear wheel splined on the
spindle within the gear housing, a cluster gear
within the housing and having one end jour-
naled on the stub-shaft and the other end jour-
naled in the gear frame, said cluster gear having
& pinion in mesh with the gear wheel on the spin-
dle, and side openings in the housing to pass the
gears in assembling and disassembling the same
with respect to the spindle and the stub-shaft.

7. A reducing gear unit for portable power op-
erated tools of the character described compris-
ing a one-piece gear frame having a base wall
and an integrally connected gear housing with
& tubular extension on one side thereof, a rotat-
able spindle extending into said gear housing
through said tubular extension and journaled in
bearing units, one mounted on said base wall and
the other in said tubular extension, a stub-shaft
releasably mounted in said base wall and extend-
ing into said gear housing in substantially par-
allel relation to said spindle, a gear wheel splined
on the spindle within the gear housing, a cluster
gear located within the housing and journaled at
one end on the stub-shaft and at the other end
in the gear frame, said cluster gear having a pin-
ion in mesh with said gear wheel, side openings
in the gear housing to pass the gears in the as-
sembling and disassembling of the same, and a
nut element screwed on the tubular extension for
holding the spindie bearing therein. :

8. A reducing gear unit for portable power op-
erated tools of the character described compris-
ing a one-piece gear frame having front and rear
walls and an integrally connected gear housing
therebetween, a gear train and off-set axis ele-
ments therefor located withjn the gear*housing
and journaled in the gear frame in the front and
rear walls thereof, the bearing supports in the
gear frame walls for the axis elements being in
alignment and formed in single drilling opera-
tions, said gear train and the axis elements being
releasably mounted in the frame for assembling
and disassembling with respect to the gear frame,
and openings in the gear housing to pass the
gears of the gear train,

WALTER GEORGE MITCHELL,



