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To all whom it may concern: be secured to the main casing of the machine 
Be it known that we, WILLIAA. O. DUNT- or drill. Between this main casing and the 55 

LEY, a citizen of the United States, residing gear casing is clamped a lower head or dia 
at Chicago, Cook county, Illinois, and phragm 6, in which is arranged the lower 

5 HENRY J. KIMMAN, a citizen of the United bearing 7 of the armature shaft 8 of the 
States, residing at Cleveland, Cuyahoga electric motor, which bearing may be of suit 
county, Ohio, have invented certain new and able construction, but herein shown as a ball 60 
useful Improvements in Electric Drills, of bearing. Another, head 9 is arranged at the 
which the following is a specification. upper end of the main casing of the machine 

10 Our invention relates to portable tools and the same is in the present instance and 
such as drills, in which the motive power is by preference, cast or formed integral with 
electricity and the object of our invention the main casing. This upper head is pro- 65 
is to produce an efficient and reliable tool or vided with a suitable bearing 10, in the pres 
drill of this character, chief among whose ent instance a ball bearing, for the purpose 

15 advantageous features is a provision for pre- of journaling the upper end of the armature 
venting overloading of the drill, the result shaft. The lower end of the armature shaft 
being accomplished, in the present instance, extends through its bearing and through the 70 
by so constructing and arranging the driv- diaphragm or lower head 6 and is formed as 
ing connection between the motor and the or provided with a pinion 11, which is ar 

20 tool spindle that such connection is rendered ranged to mesh with a train of gears, for 
inoperative when the drill becomes over- the purpose of transmitting the motion or 
loaded, with the result that the drill is rotations of the armature to the tool socket 75 
stopped without interfering with or stop- or spindle 12, which receives the shank of 
ping the electric motor, which continues to the drill or other working tool in the well 

25 run without effect upon the tool spindle or known manner. In the present instance, the 
drill. . . . . . particular form of gearing employed and 

. Our invention relates to other advanta herein illustrated is of the planetary type 80 
geous features, such as a novel and original comprising essentially two gears or pinions 
construction of switch device for the motor 

30 circuit, as well as a novel and original form 
of force feed device for the tool or machine. In the drawings, Figure 1 is a longitudi 

inal sectional elevation of an electric drill 
embodying our invention; Fig.2 a plan view 

35 thereof; Figs. 3 and 4 details of the switch; 
Fig. 5 an elevation of the brush holder, and Figs. 6 and 7 sectional views illustrating spindle is provided with a tool socket 17 hav. 90 
modified forms of gearing. ing a Morse taper. As illustrated in Fig. 1 
. Referring to the particular embodiment of the revolving gears proper do not mesh with 

40 our invention as herein illustrated, the elec- the circular rack 14, bit the same are pro 
tric drill comprises a main casing 1, within vided with hubs 18 formed as pinions for 
whieh is arranged an electric motor 2, the directly engaging with the circular rack 14. 95 
casing preferably forming the field frame of It will be understood that if the machine 
such motor. Moreover, by preference, the or drill should be constructed as just de 

45 casing is provided with a series of flanges or scribed, the same is liable to be overloaded 
ribs 8, for the purpose of radiating the heat from several causes, such as the use of a drill 
that may possibly be generated and to assist larger than the capacity or power of the ma- 100 

13 revolving in connection with a circular 
rack 14 arranged in a socket in the upper 
end of the gear casing. These revolving 
gears are mounted to rotate freely on the 85 
vertical studs 15, which are in turn secured 
upon the revolving yoke or gear frame 16 
pinned or otherwise secured to the tool 
spindle 12. In the present instance, this tool 

the fan device in cooling the motor, as here- chine, or by too great pressure or feed ex 
inafter described. By preference, the upper erted on the tool or drill, with the result that 50 portion of the casing is substantially cylin- owing to the consequent stoppage or slow 
drical, but is...outwardly flared at its lower ing down of the electric motor, the latter 
end and provided at its extreme end with a would be supplied with such an amount-of-105 
finge 4, in order that the gear casing 5 may current as would be liable to-destroy or burn 
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out the armature windings. To overcome 
this objection of overloading, preferably 
without interfering with the motor or its 
current, is the principal feature of our pres 
ent invention ahd to accomplish this result, 
we provide means whereby the gearing be 
comes inoperative when the load on the 
working tool reaches or exceeds a prede 
termined amount. In the present instance, 
this result is brought about through the me 
dium of the circular rack 14, which is nor 
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mally in a fixed or stationary position so 
long as the predetermined loadis not reached 
or exceeded, but which is adapted to slip 
within its socket in the casing, whenever 
such predetermined load is reached or ex 
ceeded. In the normal operation the circuit 
lar rack is in fixed position, as stated, and 
the revolving gears 13 are consequently en 
abled to transmit the motion of the motor to 
the tool spindle, but obviously when the pre 
determined amount of load is reached or ex 
ceeded and increased pressure brought to 
bear by the revolving gears or pinions 
against the rack the latter will slip and be 
rotated, with the result that the tool spindle 
will stop, while the electric motor will con 
tinue to run. In the present instance, the 
driving connection between the tool Spindle 
and the motor may be considered a fric 
tional drive in connection with gearing, 
the arrangement being such as hereinafter 
described, that the amount of friction or 
frictional resistance may be adjusted in de 
gree at the will of the operator, so that the 
predetermined amount of load may be 
varied as described. - . . 

Referring to the construction as herein 
illustrated, the circular rack 14 coöperates 
with means for applying pressure or fric 
tional resistance thereto, such means com 
rising a pressure applying ring 19, ar Fig. Eely the E. rack and held 

theretoward with yielding pressure by means 
of a series of spring pressed studs 20. Each 
of these studs projects upwardly through the 
upper end of a spring case 21 formed on the gear casing and containing a spring 22 press 
ing against the head of the stud 20 and also 
against a nut 23 arranged to screw upon the 
spring case for the purpose of varying or ad 
justing the tension of the spring and conse 
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quently varying or adjusting the amount of 
the frictional resistance of the curved rack 
14. In order to receive the upward thrust 
on the circular rack we provide an abutment 
24, which is in the form of a ring secured to the gear casing. By preference, we provide 
between the rack 14 and the two rings 19 
and 24, resistance rings 25 of suitable ma 
terial such as fiber. 

vide a proper and uniform amount of re 
sistance, and moreover cannot be crushed or 
become cut. The load which can safely be 

run wild, inasmuch as the 

e prefer to employ 
these fiber rings, inasmuch as the same pro 

936,870 

carried by the machine or drill without in 
jury to the motor can be easily determined 
and the adjusting nuts 23 can be adjusted to 
the proper position to provide that amount 
of frictional resistance to the rack 14 corre 
sponding with such predetermined load. 
When such load is reached or exceeded the 
rack will slip or rotate in the manner herein 
before described without endangering the 
electric motor. It will be understood that 
when the load exceeds the predetermined 
amount and the tool spindle stops or runs 
slowly, the electric motor will not race or 
amount of load is still carried by it, because 
of the fact that it is at such time, rotating 
the rack on which the frictional resistance is 
constant. . Consequently, the motor carries 
the predetermined amount of load, but is re 
lieved of the excess load. 
... We do not limit our invention to the spe 
cific character of gearing illustrated in Fig. 
1, nor to the specific manner or means for ob 
taining the results hereinbefore referred to, 
inasmuch as the same results could be accom 
plished by other specific means without de 
parting from the spirit of our invention, and 
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furthermore, our invention is applicable in 
respect to other constructions of gearing, as 
illustrated in Figs. 6 and 7 hereinafter de 
scribed. 

Referring next to the Switch device, as 
illustrated in general in Fig. 1 and in detail 
in Figs. 3 and 4, the same comprises two 
spring terminals 26 arranged in the motor 
circuit and supported by the insulating block 
27, fastened, in the present instance, on the 
upper surface of the lower head or dia 
phragm 6. The connection between these 
terminals is under the control of two keys or 
buttons 28 and 29, which are arranged to 
project from the upper surface of an exten 
sion 30 of the main casing and on either side 
of one of the grasping handles 31, which, 
as indicated in Fig. 1, is secured into one 
side of the main casing. The lower end of 
the button 29 is provided with means for 
electrically connecting the two terminals 
and, in the present instance, such means con 
sists of an anti-friction roller 32 of conduct 
ing material, with the result that when the 
button 28 is in itsinnermost position, as illus 
trated in Fig. 4, the motor circuit is closed, 
the other button 29 being at this time in its 
outermost position. For the purpose of 

able means such as the lever 33, rocking on 
the axis 34 intermediate its length with its 
ends bearing in and engaging the side re 
cesses 35 and 36 of the buttons 28 and 29, 
respectively. This lever is provided with a 
depending arm or finger 37, in whose path. 
of movement is interposed the double bev 
eled or wedge-shaped end or head of an up 
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holding the buttons with a yielding pressure 
in one position or the other, we provide suit 

130 
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wardly spring pressed bolt or pin 38 suitably 
supported in a case 39. When the button 29 
is depressed by the operator to its inner 
most position, the lever 33 is rocked in a 
clockwise direction, in which movement the depending finger 37 depresses the pin 38 
which will rise again after such finger has 
passed by its apex, such pin taking its po 
sition on the right hand side of the depend 
ing finger (Fig. 4) for the purpose of hold 
ing the buttons in their relative position, to 
which they have just been moved. The re 
sult of this movement of the buttons is to 
open the circuit by removing the roller 32 

5 from its coöperative relationship with the 
terminals. By preference, the buttons 28 
and 29 which, as indicated in Fig. 4, have 

20 

their bearings in the top of the extension 30 
and also through the two lugs 40 and 41 
therewithin, are arranged or disposed in a 
plane parallel to the armature shaft and con 
sequently to the line of thrust which is di 
rectly along the central axis of the tool or 
machine and through the axis of the tool 
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spindle. 
movable elements of this switch, that is the 
buttons, is in the direction of the longitudi 
nal axis of the machine or drill and trans 
verse to the longitudinal axis of the han 
dles, with the result that the switch may be 
operated and/ the drill thereby controlled 
Without disturbing the position thereof with 
relation to the work, which might otherwise result when the tool is held simply by the 
grasping hands. Moreover, the buttons are 
arranged on either side of the handle so as 
to be easily controlled by the operator. 

Referring next to the force feed device, the 
saune comprises, in the present instance, a 
yoke, or U-shaped frame 42, whose parallel 
members are screw-threaded on their outer 
edges and enter the interior of the main cas 
ing through the top thereof. The cross 
piece of this yoke extends diametrically 
across the top of the machine or drill and is 
provided at a point coincident with the lon 
gitudinal axis or line of thrust of the ma 
chine or drill, with a centering point 43. 
For the purpose of operating the yoke and 
thereby changing its position with relation to 
the main casing to bring about a force feed, 
We provide a pilot wheel44 internally screw 
threaded to engage the screw-threaded arms 
or members of the yoke,42, the yoke being 
moved up or down, that is in or out with re 
spect to the main casing accordingly as the 
wheel is moved in one direction or the other. 
For the purpose of maintaining the pilot 
wheel in fixed position with respect to the 
longitudinal axis of the tool or machine, we 
provide a retaining ring or cap 45, which is 
secured in suitable manner to fhe upper sur 
face of the end head 9, which projects above 
the top plane of the main casing proper, the 
wheel operating between such ring or cap 45 

The direction of movement of the 

bodied may 

8 

and such top plane or edge of the main cas 
ing, as clearly indicated in Fig. 1. This con 
struction not only provides an efficient and 
serviceable force feed device, but also serves 
as a grasping handle when the yoke is moved 
outwardly sufficient to permit the hand of 
the operator to grasp the cross piece of the 
yoke, such grasping handle, or rather the so 
called grip, being advantageous, especially in 
reaming operations and where it is desirable 
that the operator shall hold the tool by one of 
the regular handles and also by a grip which 
is in a different position or location than 
the other regular grasping handle of the 
machine. 
As illustrated in Fig. 1, the machine or 

drill may be provided with two grasping 
handles, the handle 31 already described, and 
also the handle 46, through the latter of 
which the leading-in wires or cable 47 of the 
motor circuit may be passed. As seen in Fig. 
1, these wires connect with a fuse 48 which is 
arranged opposite one of the openings 49 in 
the outwardly flared portion of the main cas 
ing. 1, with the result that the fuse may be 
easily and conveniently removed and a new 
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one substituted. These openings 49, how 
ever, are primarily air ports for the passage 
of air and the same coöperate with a fan de 
vice for forcing a circulation of air through 
the casing and among the elements or mem 
bers of the motor, that is to say, our motor is 
air cooled. As herein shown, the fan 50 is 
secured to the lower bearing 51 on the arma 
ture shaft 8. The openings 49 are for the en 
trance or exit of the air accordingly as the 
blades of the fan are so positioned as to force 
or draw the air through the motor casing. 
The gear casing is by preference partially 

or wholly filled with a suitable lubricant, de 
sirably a heavy oil or a so called compression 
grease, or the like, and for the purpose of 
introducing such lubricant within the gear 
casing, I provide one or more openings closed 
by screw plugs 5. 
As hereinbefore suggested, the type of 

gearing in which my invention may be em 
partake of different forms, as 

illustrated in Figs. 6 and 7. Referring first 
to the modification of Fig. 6, the armature 
pinion is operatively connected, as hereto 
fore, with revolvingpinions, but in the pres 
ent instance, such pinions marked 52 directly 
engage or mesh with the rack 53, instead of being operatively connected therewith, 
through pinions on their hubs, as in Fig.1. 
In this modification, the retaining ring 24 
is dispensed with and the upper friction 
ring 25 is clamped between the head or dia 
phragm 6 and the upper edge of the rack. 
In other respects, the construction and mode 
of operation is substantially the same as the 
device illustrated in Fig. 1. Referring next 
to the second modification illustrated in Fig. 
7, the airmature pinion meshes with the two 
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revolving pinions 54, which engage a per 
manently fixed circular rack 55 secured in 
a socket on the lower edge of the diaphragm 
6. These revolving pinions rotate freely on 
studs 56, Secured in the yoke 5, whose huib 
is journaled on the upward extension 58 of 
the tool spindle. This hub is formed as a 
pinion 59 engaging the two revolving pin 
ions 60 mounted on the studs 61 of the re 
volving yoke 62, which is directly fastened 
or keyed to the tool spindle. These re 
voiving pinions 60 mesh with the circular 
rack 63, which is provided with the friction 
rings 64, arranged at the opposite edges 
thereof. The tension - applying ring 65 
presses against the upper edge of the rack 
and is held theretoward by means of the 
spring pressed studs 66. These studs are 
arranged in a case 67 formed in the dia 
phragm or head 6, in which screws the 
nut 68, for the purpose of adjusting the ten 
sion of the spring 69 therewithin. This 
form of gearing, which may be considered a 
double planetary type, operates in the same 
manner so far as the result of preventing 
overloading is concerned. 
The brush holder in the present instance 

is constructed as illustrated in Fig. 5, which provides a simple arrangement, although 
other forms of brush holders may be em 
ployed. The brush holder comprises essen 
tially a plate 70 secured to the upper head or 
end plate of the casing and having an ex 
tension 71 provided with an opening to re 
ceive the brush 72, which is forced head on 
against the commutator 73 of the motor, 
with a yielding resistance by means of the 
two flat springs 74, whose ends are fastened 
in the posts 75 rising from the plate 70. . 
We claim: V 

1. In an electric. drill, the combination, 
with an electric motor and a tool spindle, 
of a train of gearing between said motor and 
tool spindle, one of the members of the train 
being a rack normally stationary, but ar 
ranged to rotate and thereby destroy the 
operating connections between the motor and 
tool spindle when the load on the latter 
reaches a predetermined amount. 

2. In an electric drill, the combination, 
with an electric motor and a tool spindle, 
of planetary gearing forming the operating 
connection between the motor and spindle, 
one member of the train being arranged to 
become inoperative when the load reaches a 
predetermined amount. 

3. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle, 
and comprising a rack and pinions, said rack 
being normally stationary but arranged to 
rotate when the load on the tool spindle 
reaches a predetermited amount. 

4. In an electric drill, the combination, 

amount to resist a 

the rack. 
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with an electric motor and a tool spindle, 
of planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, and a 
casing or Support with which said rack, has 
frictional resistance up to a predetermined 

predetermined load on the 
tool spindle. 

5. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle, 
and comprising a rack and pinions, a casing 
or support, and a friction ring between said 
rack and casing whereby said rack will re 
sist a load on the tool spindle substantially 
equaling the frictional resistance with said 
Tling. 

6. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a curved rack and pinions, 
and means for clamping said rack to resist 
a predetermined load on the tool spindle. 

7. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, and 
means for imparting a predetermined fric 
tional resistance to the rack to resist a pre 
determined load on the tool spindle. 

8. In an electric drill, the combination, 
with an electric motor and a tool spindle, 
of train of gearing forming the operating 
connection between the motor and spindle, 
one of the members of the train being a rack, 
and means for imparting to the rack a re 
sistance adjustable in degree. 

9. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle, 
one of the members of the train being a rack, 
and means for imparting thereto a frictional 
resistance adjustable in degree to resist any 
predetermined load on the tool spindle. . 

10. In an electric drill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor and spindle 

80, 
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and comprising a rack and pinions and 
springs imparting a frictional resistance to 

11. In an electric. ill, the combination, 
with an electric motor and a tool spindle, of planetary gearing forming the operating 
connection between the motor. and spindle 
and comprising a rack and pinions, springs 
imparting a frictional resistance to the rack, 
and means for varying the tension of the . 
springs. . . . . . 

23 . 

125 

12. In an electric drill, the combination, 
with an electric motor and a tool spindle, o 
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planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, friction 
rings bearing against the rack and means 
for varying the friction of such rings. 

13. In an electric drill, the combination, 
with an electric motor and a tool spindle, of 
planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, and a 
series of spring-pressed studs exerting pres 
Sure against the rack to hold the same with a 
predetermined frictional resistance. 

14. In an electric drill, the combination, 
5 with an electric motor and a tool spindle, of 

planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, a fric 
tion ring bearing against the rack and a 
series of spring - pressed studs bearing 
against the ring to hold the rack with a pre 
determined frictional resistance. 

15. In an electric drill, the combination, 
... with an electric motor and a tool spindle, of 
planetary gearing forming the operating 
connection between the motor and spindle 

- and comprising a rack and pinions, a fric 
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tion ring bearing against the rack, a series 
of spring-pressed studs bearing against the 
ring to hold the rack with a frictional re 
sistance, and means for adjusting the de 
gree of tension exerted by such studs. 

16. In an electric drill, the combination, 
with an electric motor and a tool spindle, of 
planetary gearing forming the operating 
connection between the motor and spindle 
and comprising a rack and pinions, a casing 
or support having a socket to receive such 
rack, and means for holding said rack there 
in with an adjustable frictional resistance. 

17. In an electric drill, the combination, 
with a casing and with the electric motor ar 
mature arranged therein, of a fan within 
the casing which is provided with openings 
for the passage of air, and fuse arranged in 
the electric motor circuit and located adja 
cent one of said openings for ready inspec 
tion and replacement. 

50 
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18. In an electric drill, the combination, 
with a casing and with the electric motor 
armature arranged therein, of a force feed 
device comprising a screw-threaded yoke, 
and a screw-threaded wheel or ring engag 
ing said yoke and bearing against the casing. 

19. In an electric drill, the combination, 
with a casing and with the electric motor 
armature arranged therein, of a force feed device comprising a yoke whose parallel 
members are screw-threaded and enter the 
casing, and a screw-threaded ring engaging 
Said yoke and bearing against the casing.. 

20. In an electric drill, the combination, 
with a casing and with the electric motor 

65 
armature arranged therein, of a force feed 
device comprising a U-shaped frame whose 

parallel screw-threaded members enter the 
casing and whose cross-piece extends dia 
metrically across the outer end of the casing, 
and a screw-threaded ring engaging said 
yoke and bearing against the casing. 

21. In an electric drill, the combination, 
with a casing and with the electric motor 
armature arranged therein, of a force feed 
device comprising a yoke whose parallel 
members are screw-threaded and enter the casing, said yoke having a centering point, 
and a screw-threaded ring or wheel engaging 
said yoke and bearing against the easing. 

22. In an electric drill, the combination, 
with a casing and with the electric motor 
armature arranged therein, of a force feed 
device comprising a screw-threaded yoke, 
and a screw-threaded wheel engaging said 
yoke and rotatably mounted on the casing 
and having a fixed relation thereto with 
respect to the longitudinal axis thereof. 

23. In an electric drill, the combination, 
with the casing and the motor armature 
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therein, of an electric switch for controlling 
said motor, and grasping handles connected 
with the casing, said switch having contact 
parts within said casing and an actuating 
part on the outside thereof adjacent a handle 
and within reach of the operator's hand. 

24. In an electric drill, the combination 
with the casing and the motor armature 
therein, of grasping handles on the easing, an 

90 
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electric switch for controlling said motor, 
said switch comprising contact parts within 
said casing, a button for operating said 
contact parts, and another button for restor 
ing said parts to their normal condition, said 
buttons projecting through the casing to the 
outside thereof and adjacent one of the han 
dles. 

25. The combination with an electric drill, 
of grasping handles on the casing, a control 
ling switch, therefor, said switch being 
mounted upon said drill, and comprising 
contact parts, a part adapted to be moved to 
operate said contact parts, and a part adapt 
ed to be moved to restore said operating part 
to its normal position. 

26. In an electric drill, the combination 
with the casing, and the motor therein, of a 
handle on said casing, and a switch for con 
trolling said motor, said switch being mount 
ed on said casing, and having two actuating 
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parts, one located on either, side of said 
handle. 

27. In an electric drill, the combination 
with the casing, and the motor therein, of a 
handle secured on said casing, and a switch for controlling said motor, said switch being 
mounted on said casing and having an oper 
ating button, and a restoring button, said 
buttons being arranged for movement in the 
direction of the longitudinal axis of the drill, 
and being located one on either side of said 
handle. 
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axis of the motor to operate the switch. 

45 

50 

55 

rection of the longitudinal axis of the motor, 
disturbing its position with relation to the 
work. 

handle secured to the outside of the casing, 

es 
28. The combination with an electric drill, 

of a switch for controlling the same mounted 
upon said drill, said switch having an actu 
ating part arranged for movement in the di 
whereby the drill may be controlled without 

29. In an electric drill, the combination 
with the casing and the motor therein, of a 
and an electric switch for controlling said 
motor, said switch having its contact parts 
within Said casing, and its actuating part 
or button projecting through the casing in 
proximity to said handle, said button being 
movable substantially in the direction of the 
line of thrust of the drill. 

30. In an electric drill, the combination 
with the casing and the motor therein, of a 
handle Secured to the casing, and an electric 
Switch for controlling said motor, said switch 
comprising contact parts within said casing 
and an actuating part outside of Said casing 
in proximity to said handle, said actuating 
part being so disposed as to require a move 
ment transverse to the longitudinal axis of 
said handle to actuate the same. 

31. In an electric drill, the combination 
with the casing and the motor therein, of an 
electric switch for controlling said motor, 
Said Switch comprising contact. parts and an 
actuating part, said actuating part being lo 
cated upon the outside of said casing and 
being so disposed as to require a movement 
thereof in the direction of the longitudinal 

32. In an electric drill, the combination 
with the casing, and the motor therein, of 
a handle secured to the outside of said cas 
ing, an electric switch for controlling the 
circuit of said motor, said Switch being 
mounted on said casing and having two actu 
ating parts arranged in proximity to said 
handle, said parts being movable substan 
tially in the it. of the line of thrust 
of the drill, one of said actuating parts, 
operating to make the circuit and the other 
to break the circuit. , 

33. In an electric drill, the combination 
with the casing, and the motor therein, of 
a handle secured to the outside of said cas 
ing, an electric switch for controlling the 
circuit of said, motor, contact parts for said 
switch within said casing, and actuating 
parts for said switch projecting through. 
said casing in proximity to said handle, said 
actuating parts being disposed one on either 
side of said handle and being arranged to be 
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moved in the direction of the longitudinal 
axis of said drill. 
34 in an electric drill, the combination 

with a casing, and a motor therein, of two 
handles rigidly secured to the outside of said 
casing at diametrically opposite points, and 
an electric switch for controlling said mo 
tor, said Switch comprising contact parts 
located within said casing, an actuating key 
or button coöperating with said contact 
parts, a restoring key or button, and a link 
connecting said buttons projecting through 
said casing in proximity to said handle and 
being so disposed with relation to the drill 
that their operating movement is in the di 
rection of the longitudinal axis thereof. 

35. In an electric drill, the combination 
with the casing and the motor therein, of a 
handle secured on said casing, and a Switch 
for controlling said motor, said Switch being 
mounted on said casing, and having an 
operating button, a restoring button, Said 
buttons being movable in the direction of 
the line of thrust of the drill, and means for 
holding the buttons in one position or the 
other with a yielding pressure. 

36. In an electric drill, the c. 
with the casing and the motor therein, of a 
handie secured on said casing, and a Switch 
for controlling said motor, said switch being 
mounted on said casing, and having an 
operating button, a restoring button, said 
buttons being movable in the direction of 
the line of thrust of the drill, and a spring 
pressed pin coöperating with said buttons 
to hold them in one position or the other. 

37. In an electric drill, the combination 
with the casing and the motor therein, of a 
handle secured on said casing, and a switch 
for controlling said motor, said switch being 
mounted on said casing, and having an 
operating button, a restoring button a con 
necting rocking lever between the buttons having a projecting finger, and a spring 
pressed pin coöperating with said finger to 
hold the lever and the buttons in one posi 
tion or the other, said buttons being movable 
in the direction of the line of thrust of the 
drill. 

WILLIAM O. DUNTILEY. 
HENRY J. KIMMAN. 

Witnesses to the signature of William O. Duntley: 
S. E. HIBBEN, - 
GERTRUDE C. ARMSTRONG. 

Witnesses to the signature of Henry J. 
Kimman: - 

J. MILLs, 
S. R. WALLACE. 
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