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To all whom it may conceriv:

Be it known that we, Davip J. Havuss and
Caseer W. Mivus, citizens of the United
States, residing at Cmcmnatl in the county of

5 Hamilton and State of Oth have invented
certain new anduseful Improvements in Klec-
trical Tools:; and we do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable others

1o skilled in the artto whichitappertains to make
and use the same.

Our invention relates to improvements in
electrically-operated drills. One of its objects
1sto provide a portable drill which can be con-

15 Venientlv connected to asource of power wher-
ever desired for use.

Another object is to provide an electr ically-
operated breast-drill.

Another object is to provide a compact and

20 improved motor for the above purpose.

Another object is to provide an improved
assemblage of parts which can be readily
taken apart for repairs or other purpose and
reassembled.

25 Another object is to pr ovide an improved

switch mechanism for contr ollmo the move-
ments of the drill.
Another object is to provide improved
means for imparting motion fr om the motor
30 to the drill.
Another object 1s to provide 1111p1 oved
means for changing the speed of the drill.
1t also consists in certain details of form,
combination, and arrangement, all of which
35 will be more fully set forth in the description
of the accompanying drawings, in which—
Figure 1isa sideelevation of our improved
drill. TFig. 2 isasection through the same on
line 2 « of Fig. 1. Fig. 3 is asection on line
40 » v of Fig. 2. TFig. 4 1s a section on line 2w
of Fig. 2. Fig. 5 1s a section on line z z of
Fig. 2. Fig. 6 is a detail plan view of the
switch mechanism on line ¢ ¢ of Fig. 3. Iig.
T isa view similar to Fig. 2, showing a'modi*
45 fication thereof where only one speed is re-
quired. Fig. 8isaviewsimilar to Fig. 2, show-
ing a modification of the mechanism for effect-
ing a change of speeds.

The casing A is preferably formed of the
heads A’ A® and the shell A’ preferably of 50
elliptical form. These parts are secured to-
oether by means of serew-threaded rods or
tubes B and nuts thereon. The rods B also
serve to support and hold in place the motor,
field B3, which is preferably composed of thin 55
laminations of sheet metal stamped to proper
form and clamped together by bolt-rods / and
by the rods B. The field-coils 4" )” are intro-
duced through the central opening and occupy
the extensions 4’ thereof, the central opening 00
C being occupied by the armature C' of ordi-
nary construction. The ends of the armature-
shaft revolve in bearings in the heads A" A™

¢ represents a plate between the field and
the head A® which is locked in place by nuts 05
on the rods Band also by similar rods ¢, con-
necting it with the head A”. This plate 1s pro-
vided with journal-bearings for the ends of the
shafts D D', which carry the transmitting-
oears. 70

d represents a gear on the armature-shaft
which meshes with the gears ¢’ d° on the
shafts D D', and thereby “drives them. The
shaft D’ carries a gear ¢, which drives a gear
¢ on the sleeve K, to which the drill-spindle 75
or sleeve I may be coupled to obtain one
speed, the direction of motion of the sleeve LG
being the same as that of the armature-shatt.
(Gear ¢ on shaft D meshes with and drives

oear ¢ on sleeve (3, which also turns in the so

same direction as the armature-shaft and may
be coupled to drive the drill-spindle. In like
manner the gear 2 drives gear 4’ on the sleeve
H, which turns in the same direction as the
m*mmum—shatt and may be coupled to the 85
drill-spindle. -

The armature -shaft C* itself is extended

through the sleeve H and has an enlargement

J at its lower end adapted to be coupled to
and drive the drill-spindle at the same speed 9o
as the armature. The drill-spindle or sleeve

F fits over the outside of the respective sleeves
It G H and is provided at 1ts outer end with
a chuck I, adapted to hold drills or other tools.
Tts inner end journals in the head A® and has 95
a thrust-collar I bearing against the end
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thereof, while a screw % enters the annular
oroove A
withdrawn.

IK* represents an antifriction-washer serv-
ing as a bearing for the thrust-collar.

The outer end of each of the sleeves ¢ H
have enlareements 1 2, bringing the ends of
said sleeves in contact with the inner face of
the spindle F.

L. represents a collar adapted to slide along
the spindle, and 1./ a serew, the inner reduced
end of which 1s adapted to pass through open-
ings in the spindle and enter one of the holes
3 in the ends of the respective sieeves K HJ
to lock one of these sleeves or the armature-
shaft to the spindle. When the screw 1s in

place, nothing projects h"om the outside of the

spindle or 00.1&1 [i to injure the workman,
and we are thus enabled to secure a wide range
of speeds. .

M represents a socket at the end of flexible
cords M’, which may be substituted for any
ordinary incandescent-lamp socket in order
to secure power to operate the motor.

i represents the commutator, and 7’ car-
bon brushes seated in insulated sleeves m “and
held in place by springs n and screws 7.

N N’ represent handles by means of which
the drill can be controlled and pressed to its
work. One of the lead-wires—say the plus-
wire (see Fig. 2)—atter passing through the
opening 1n the head A’ passes to an electric
switch O, located in a casing O’ at the base of
the handle N, and from thence to one of the
brushes, whi le the other wire leads direct to
the opposlte brush. The field-coils are con-
nected, preferably, 1n shunt-circuit by means
of the branch wires 0 o'. The switch is com-
s 0" o
each preferably in the form of a pair of
spring-fingers, between which the bhdes 2 of
the mOVbele member P’ are mtroduced to

make contact between the terminals o° ¢°
The member P’ is mounted on an insulated
block P, secured to and adapted to be par-
tially rotated by turning the handle N. In
order to prevent the formation of an are when
the switeh 1s opened, 1 provide means for
quickly separating the blades from the ter-
minals or spring-fingers as soon as they are
released therefrom, which preferably consists
in securing the member P’ to the block P by
means of screws »° passing through the slot-
ted openings 7.

srepresentsaspring which tends to norm ‘LHY
hold the blades in the position shown in Fig.
6 relative to the block P. It will be noted
that in breaking the circuit the instant that
the blades are freed from the spring-fingers
the spring s acts to instantly increase the dis-
tance between the blades and terminals by

shifting the blades relative to the block P,
and thereby breaks any arc which may be
formed.

R represents a breastplate swiveled to the

and prevents the spindle being |
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head A’ to assist the opérator in pressing the
drill to its work.

For special work where only one speed of
the drill 1s desired we preferably employ the
modification shown in Fig. 7, in which 6 rep-

‘resents the drill-spindle, which is preferably

hollow to receive and form a bearing for the
end of the armature-shaft 7. The outer end
of the spindle 6 receives a drill-chuck 8, and
1ts inner end has a gear 9, which receives mo-
tion through gears 10 11 on shatt 12 from a
oear 13 on the armature-shaft, whereby any
precdetermined speed may be imparted to the
drill-spindle, the whole being strong, simple,
and eflicient.

In the modification Kig. 8 we have shown
another method of ehectmu the change of
speed of the drill-spindle where it is lequlled
to frequently change from one speed to an-
other. 14 representsa collar adapted to slide
along the outside of the drill -spindle. 15
represents a slot mn the spindle, and 16 a key
forming part of the collar 14 and shiding 1n
sald slot and adapted to enter grooves op
keyways 17 in the enlarged ends of the re-
spective sleeves 18 19 and also in the end of
the sleeve 24 and the enlargement 25 of the
armature -shaft 26 in order to couple said
sleeves and shatt selectively to the drill-spin-
dle. 27 representsa pin entering recesses 28
in the spindle to loek the collar in position

relative to the spindle, and 29 a lever to re-

lease the pin and whichis normally acted upon
by a spring 30 to hold the pin in the recesses.

It 1s obvious that one or more of thesleeves
and accompanying change-gears may be dis-
pensed with or more Supphed for a greater
range of speeds.

The mechanism shown may be variously
modified without departing from the prinei-
ple of our invention.

Where 1t 1s desired to mount said tool in
ways or guides, so as to use it as a sensitive
drill or for other similar purposes, we em-
ploy tubes in place of the solid rods B, as in-
dicated in Fig. 3, whereupon rods secured in
¢ framework to serve as ways can be passed
through the tubes to act as guides for the
tool.

If desired, the rods 4 may be extended
) from head to head in the same man-
ner as the rods or tubes I3.

Having described our invention, what we
claim 1s—

1. In a portable tool, a field havinge a rigid
exterior adapted to protect the field-coils and
armature, a tight-fitting casing surrounding
the same, heads at epposite ends of the casing,
through-bolts and nuts adapted to clamp and
hold the several parts to their adjusted posi-
tion, a breastplate attached to one of the heads,

and handles upon opposite sides of the casing,

to hold and guide the tool to its work.
2. In anelectrical tool, a driving-shaft, a se-

| r1es of concentric sleeves, transmitting-gears
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to drive smd sleeves at varying speeds in the
same direction as the driving-shaft, a hollow
tool-spindle having bearings in the tool- ‘rame,
and means for Selectwelv clutching the spin-
dle to said sleeves or shaft to drive the spindle
at different speeds.

3. In a portable tool, an ) electric motor, a

‘driving - shaft, a sleeve concentric with the

driving-shaft, transmitting-gears adapted to
drive smd sleeve in the same direction as the
driving-shaft, a hollow tool-spindle having
bearmwg in the tool-frame, and means for se-
lectwelv clutching the duvmo - shaft and
sleeve to the tool—spmdle

4. Inan electrical tool, a driving-shaft, a se-
ries of concentric Sleeves transmitting-gears
recelving motion from the drlvmo—shatt to
drive said sleeves at varying speeds in the

same direction, a hollow tool-spindle having
bearings in the tool-fr ame, and a clutch adapt-
ed to move along the smndle and selectively
cluteh the 9p1ndle to said sleeves.

- 5. Inanelectrical tool, a drivine-shaft, a se-
ries of concentric sleeves mounted thereon,

3

mechanism for driving said sleeves at varying
speeds in the same direction as the shaft, a tool-
spindle fitting over the outer sleeve, enlarge-
ments at the ends of the inner sleeves to bring
them in contact with the inner face of the tool-
spindle, and a sliding clutch adapted to select-
1vely engage the 6001- spindle and the sleeves
to drive the tool-spindle at different speeds.

6. Inaportable tool, an electric motor, a re-
volving tool-holder driven by said motor, a
handle swiveled to the tool-frame and adapted
to hol
carried by and located at the base of said han-
dle, electrical contacts stationarily mounted
relative to the tool-frame, and adapted to be
engaged by said switeh to control the circuit
through the motor.

In testimony whereof we have affixed our
signatures In presence of two witnesses.

DAVID J. HAUSS.
CASPER W. MILIS.

Witnesses:

C. Hogan,
W. F. MUORRAY.

d and guide said tool, an electrical switch
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