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UNITED STATES 

2,159,088 

PATENT OFFICE 
2,159,088 

DRILLING MACHINE SWITCH 

Robert K. Jeffrey, Bexley, Ohio, assignor to The 
Jeffrey Manufacturing Company, a corporation 
of Ohio 

Original application May 14, 1934, Serial No. 
25,504. Divided and this application January 

16, 1936, Serial No. 59,421 
Claims. 

The present invention relates to portable drill 
ing units of the manually supported type and 
although particularly adapted for use in drill 
ing operations in coal mines, it may have a gen 

5 eral application. 
One of the objects of the invention is the 

provision of controlling mechanism for the no 
tor of a drilling machine, operable by means 
of a lifting handle to effect starting of the na 

10 chine, combined with means for automatically 
stopping the machine upon release of the han 
dle. 
A further object of the invention is the pro 

vision of improved and efficient electric switch 
mechanism for controlling an electric motor of 
a drilling machine, including means for holding 
the Switch closed until opened with a Snap ac 
tion to reduce the arcing to a minimum. 
Other objects of the invention will appear here 

20 in after, the novel features and combinations 
being set forth in the appended claims. 
In the accompanying drawings: 
Fig. 1 is an elevational view of my improved 

drill, with the auger or bit removed, looking 
at the front thereof, and with the cover for the 
SWitch housing removed to show in elevation the 
electric Switch for controlling the operating no 
tor; 

Fig. 2 is a partial sectional view, showing mech 
ani Sm for clamping to the casing of the mal 
chine, a power cable of electric wires leading 
from the Source of power to the electric motor of 
the machine; 

Fig. 3 is a longitudinal sectional elevational 
View of the motor and power transmission en 
closed by a flame-proof casing: 

Fig. 4 is a sectional plan view of the drilling 
machine including the air circulating mecha 
niSm and the heat radiator for the electric no 
tor; 

Fig. 5 is a sectional view of the control switch 
taken on the line 5-5 of Fig. 4 looking in the 
direction of the arrows; 

Fig. 6 is a fragmentary sectional elevational 
5 View of the SWitch mechanism and the mecha 
nism for effecting the operation thereof man 
ually to closed position and automatically to open 
position; 

Fig. 7 is a sectional View taken on the line 
7-7 of Fig. 6, looking in the direction of the 
arrows, and showing the relative positions of the 
Switch operating handle and the switch yoke 
when the Switch is closed; 

Fig. 8 is a View Similar to Fig. 7, but showing 
the relative positions of the switch operating 
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(Cl. 200—-52) 
handle and Switch yoke when the Switch is in 
Open position; 

Fig. 9 is a Sectional view somewhat Similar to 
Fig. 6 but with certain parts broken a Way to 
show more clearly the elements of the Switch 
mechanism; and 

Fig. 10 is a sectional View of the SWitch taken 
on the line O-O of Fig. 6, looking in the direc 
tion of the arrows; 

Fig. 11 is a view similar to Fig. 10, but show 
ing the Switch in closed position; and 

Fig. 12 is a wiring diagram showing the elec 
trical connections from the source of power to 
the motor and the electric Switch. 
This application comprises a division of my 

application for Drilling machines, Serial No. 725,- 
504 filed May 14, 1934. 

Referring more particularly to the drawings, 
it will be observed that the drilling machine 
shown in Fig. 1 comprises a motor, power trans 
mission mechanism and an electric controlling 
Switch very compactly arranged in a flame-proof 
casing as shown in Fig. 4. The casing or hous 
ing comprises a plurality Of compartments de 
tachably connected and arranged and designed 
for maximum compactness and minimum weight 
to facilitate handling of the machine during op 
eration. As shown in Fig. 4, A designates the 
motor compartment, B the power transmission 
compartment, and C the motor Switch compart 
ment. The caSing Or hOULSing comprising the 
three compartments or sections A, B and C is 
preferably constructed, except the motor field 
frame, by an assembly of castings of magnesium 
aluminum alloy which has the advantage of being 
very light in weight, easily machined, and haW 
ing high thermal conductivity or heat radiating 
capacity for cooling off the motor and prevent 
ing overheating thereof. 
The motor compartment A is provided with a 

cover 22 having the shape of a segment of a 
sphere. The cover 22 is provided with an annu 
lar peripheral flange i 10 which is adapted to fit 
against an annular seat at that end of the cy 
lindrical radiator 9 designated . By means 
of cap Screws 23 Spaced circumferentially around 
the flange i 10, the latter together with the cover 
22 may be detachably secured to the end 
of the radiator 9. 

It should be particularly noted that the cover 
22 is provided with a cylindrical inwardly ex 
í, er Jding Íiange í í 2 to fit against the annular 
shoulder 3 with its inner Surface flush With 
the inner cylindrical Surface of the radiator f 9 
Which also serves as a casing for the motor as 

IO 

5 

20 

25 

30 

35 

40 

50 



10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

2 
hereinafter more fully explained. The flange 
f2 is of sufficient length to effect a flame-proof 

closure for the end of the casing 9 because 
of the length of the tortuous passageway between 
the interior of the casing and the outside atmos 
phere. Consequently, when the drilling machine 
is used in a gaseous mine and there should be 
an eXplosion of a gaseous mixture Within the 
casing no flame can reach the atmosphere out 
side of the casing even though there should be a 
gaseous passageway or crevice along the an 
nular Spaces between the flange 2 and the end 

of the radiator 9. As Will appear more fully 
hereinafter, all of the parts enclosing the motor, 
power transmission mechanism and the Switch 
are SO assembled as to provide tortuous surfaces 
of Sufficient length to cool ignited gases before 
a flame can reach the atmosphere outside of the 
enclosure. 
As shown in Figs. 3 and 4 the compartment B 

is provided with flanges i4 and 5 similar to 
flanges and 2 respectively. The compart 
Inent B is detachably Secured to the compartment 
A by means of circumferentially spaced screws 

6. A flame-proof connection between the 
Compartment B and the compartment, A is thus 
provided with the inner Surface of the flange 
f 5 flush with the inner surface of the motor 
casing. 
The compartment B comprises two sections 34 

and f, the latter being provided with a cylin 
drical flange and a peripheral flange 7' 
detachably secured to the section 34 by means of 
the circumferentially spaced screws 8 to form a 
flame-proof connection between the sections 34 
and similar to the flame-proof connections at 
! 4-i i 5 and ? 0, t í 2. 
The notor compartment A is provided with 

Screw-threaded covers G6, 97 threaded at 43 
and 42 respectively into the section 34 as shown 
in Fig. 3. When these covers are closed they 
may be locked in closed position by means of 
the Seals shown at C6 and 07 in Fig. 1. When 
these seals are broken a spanner wrench may be 
USed to open the covers to provide access to the 
brushes 98 and 9 of the electric motor 4 as 
ShoWn in Fig. 3. The screw threads at 42 and 
43 when the covers are closed afford tortuous lines 
of contact of Sufficient length to make the covers 
f66 and 7 flame-proof between the interior of 
the casing and the exterior atmosphere. 
In a tubular extension 37 of the section i 

of the compartinent B is mounted on the roller 
thrust bearings 40 and 49a, a shaft 3' which is 
preferably hollow to lessen the Weight of the 
drilling machine while being manually supported 
for Operation. Between the drill shaft 3 and 
Socket 27, which is mounted at the outer end of 
the hollow shaft 3i, is an annular colla, 38 to 
provide an annular seat for the ring 4 a which 
is held in place against such annular seat when 
the inner race of the roller thrust, bearing 46a 
is Secured to the outer Surface of the hollow shaft, 
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31 as shown in Fig. 3. By means of a resilient 
Snap ring 40 a ring shaped plate 41b is held 
against an annular Seat in the outer end of the 
tubular Support 3 with the inner edge of the 
ring 4 lb spaced from the peripheral surface of 
the collar 38 but in contact with the rear end 
of the annular Surface of the drill socket 2 as 
shown in Fig. 3. When the drill socket rotates 
the ring 4f a rotates with it but this ring does not 
engage either the ring 4 b or the tubular Support 
f37 since it is spaced from both of them. This 
arrangement provides not only a Seal to prevent, 

2,159,088 
the ingress of coal dust or other material into the 
interior of the compartment B but also affords 
a tortuous passageWay between the interior cf the 
Support 37 and the exterior atmosphere of Suf 
ficient length to serve as a flaine-proof closure 
in a gaseous nine during operation of the drilling 
machine. The outer end of the hollowy shaft 3. 
nay, if desired, be entirely closed at 39. The 
inner end is Screw-threaded to receive the Screw 
plug 38 which is provided with a head 388 which 
is so constructed as to enable the lock washer 39 
to cooperate therewith and with the hub of the 
gear 35 to lock the screw plug 38 securely to the 
hollow shaft 37 to rotate there With and With the 
gear 36 which is keyed at 36 to the hollow shaft 
3. 
The oute races of the roller thrust bearings 

... and 40 fit against annular shoulders 49b and 
400 as shown in Fig. 3. The inner race of the 
roller thrust bearing 40 is secured to the outer 
Surface of the hollow shaft 3i in position for One 
end of the hub of the gear 36 to a but against the 
Sane. It will thus be seen that the screw plug 
38 and the lock washer mechanism mounted 
thereon and associated with the hub of the gear 
36, locks the latter against longitudinal displace 
ment relative to the hollow shaft 3. The thrust, 
hearings Serve to resist longitudinal displacement 
of the drill socket relative to the tubular Sup 
port 3 both when the drill is fed into the mine 
vein and when it is pulled out of the drill hole. 
By referring to Figs. 3 and 4, it Will be seen 

that the drill Socket of the shaft 37 is axially 
aligned with the tubular amature shaft 29 which 
is lounted for rotation in the ball bearing 28 
and the Section 34 of the compartment, 3. The 
Shaft 29 On which the al'mature of the motor is 
mounted is made hollow throughout almost its 
entire length. So as to assist in reducing the weight, 
of the drilling machine. One end of this hollow 
Shaft is Screw-threaded to receive the screw 
threaded extension 368 while the extension 46 at 
the other end may be solid and integral with the 
hollow shaft as shown in Fig. 3. The extensions 
30 and 4G serve respectively as shafts for the 
pinion 30 and the fan 5 hereinafter more fully 
described. 

Mounted on the shaft 29 is a collar 29a adja 
Cent to an annular flange i 40 on the outer side 
of which there is located a washer 4 between : 
the hub of the collar 9a and the inner race of 
the ball bearing 28. This arrangement serves 
as a flame-proof connection between the interior 
Chamber in the Conpartment, A and the interior 
Chaliber in the compartment, B. If the flanne 
proof connection at 43 is omitted, reliance may 
be had on the flame-proof connection at a but 
it is preferred to use both of the flame-proof con 
nections shown in Fig. 3 at 4C and 4: a so that 
double assurance may be had that any flarine 
produced by an explosion of a gaseous mixture 
in the compartment A will not find its way 
tihrough the compartment, B to the outside at 
mosphere. It will also be noted that the hub 
Of the ring collar 29a serves to space the motor 
arnature in a predetermined position relative to 
the Section 3i of the compartment B. Inasmuch 
as the end thrust on the airmature shaft of the 
notor is Small during rotation, the ball bear 
ingS 2 and 28 held in place as shown in Fig. 3 
aire Sufficient to prevent longitudinal movement 
Of the arnature shaft 29 relative to the enclos 
ing casing. The ball bearing 2 is mounted in 
a Cup shaped Seat at the center of the inner 
side of the cover 22. The ball bearing 28 is 

5 

() 

20 

65 

70 

s 



O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

75 

2,159,088 
mounted in a cup shaped seat 34 and it is held 
in place by the resilient snap ring 28. The 
brush holder support 29b is ring shaped and se 
cured to the bosses 290 as shown in Fig. 4, in 
spaced relation to the collar 29, which, together 
with the washer 41, rotates with the hollow 
shaft 29. The inner race of the ball bearing 28 
fits against an annular Seat formed by the col 
lar 28 mounted at the inner end of the pinion 
30 on the pinion shaft 30 a which is screw-thread 
ed into the hollow shaft 29 as shown in Fig. 3. 
The pinion 30 meshes with a gear 3 mount 

ed on a shaft 32 the ends of which are mounted 
on the ball bearings 33, 33. The shaft 32 carries 
a pinion 35 which meshes with a gear 36. It will 
thus be seen that reduction gearing is provided in 
the Section 34 of the compartment B to serve 
aS power transmission mechanism between the 
armature shaft 29 and the hollow tool Socket 
Shaft 37 with the shafts 29 and 37 in axial align 
ment with each other. 
In Figs. 3 and 4 the tool socket 2 is shown 

as being provided with interior lugs 36, 36 
which are adapted to cooperate with the drill 
shank to hold the latter in position in the Socket 
during the drilling operation. The lugs 36 may 
be formed of rivet heads Welded or otherwise 
Secured in place as shown in Fig. 3. In Fig. 1 
a modified form of drill Socket is shown at 34 
for receiving the standard type of tapered drill 
shanks. 
In order to support the drilling machine man 

tually during operation with its center of gravity 
back of the aligned hollow handles 47 and 32, 
or away from the drill socket 27, said handles 
are connected to the casing of the machine so 
as to extend in opposite directions as shown in 
Fig. 1 at right angles to the axis of the motor 
shaft and of the drill. The handle 32 as shown 
in Fig. 4 is screw-threaded into the Socket 33 
of compartment B and the handle 47 is con 
nected to the compartment C so as to be in align 
ment with the handle 32 along a line interSect 
ing the axis of the motor shaft and extending at 
right angles thereto at that end of the motor 
armature which is connected by the extension 
shaft; 30a to the power transmission mechanism. 
During operation of the drilling machine the 

handle 32 remains rigidly connected to the SUp 
porting casing but the handle 47 is mounted for 
limited rotation. 
Mounted in the tubular extension 48 of the 

compartment C is a bushing 52 to serve as a 
journal bearing for the cup shaped sleeve 49 
which is secured by means of the pin 50 to the 
inner end portion of the hollow handle 47. The 
bushing 52 is secured to the tubular extension 
48 by means of the pin shown at 48. A portion 
of the bushing 52 extends inwardly to form fixed 
abutments 528 and 52b as shown in Figs. 7 and 8, 
which abutments are stationary relative to the 
supporting casing or frame of the drilling ma 
chine, 
The Outer end of the sleeve 49 is provided With 

an annular flange 49 which is adapted to abut 
against the outer end of the bushing 52 as shown 
in Fig. 4. A retaining washer 9 and a Snap 
ring f 9 serve to hold the annular flange 49 
in its position against the outer end of the bush 
ing 52 as shown in Figs. 4 and 6. 
The Outer end of the tubular support 48 is 

recessed not only to provide annular Seats for 
the Washer 9 and the Snap ring f 9 but also 
the inner end of the coil spring 57 which inner 
end is secured at 59 to the tubular support 48 

3. 
as shown in Fig. 1. The outer end of the spring 
57 is secured at 58 to the tubular handle 47 as 
shown in Figs, 1 and 4. The inner end 5 of 
the sleeve 49 is provided with an extension 49 
which is provided with a spring seat 58 and a 
movable abutment, 5?. When the handle 47 is 
released the spring 57 acts to move the abutment 
carrier 49' to a position shown in Fig. 8. 

Projecting axially from the center of the plate 
5f as shown in Figs. 4 and 6, is a bearing 54 about 
which is coiled the intermediate portion of the 
spring 60, one end of which at 50 rests against 
the Seat 5a and the other end of which at 60 
bears against the yoke 53 one end of which is 
journaled on the bearing 54 and the other end 
of which is provided with a shaft 543 which is 
journaled in the bearing 55 as shown in Fig. 6. 
Ihe shaft, 54a, is in axial alignment with the 
bearing 54. 
The yoke 53 is connected to electric Switchl 

mechanism for controlling the starting and stop 
ping of the electric motor by means of the cir 
cuits and connections diagrammatically illus 
trated in Fig. 12. When the handle 4 is turned 
in one direction the Switch will be closed and 
the motor started to Operate the drill auger 
While the drilling machine is supported manually 
and fed manually into the coal vein. The rota 
tion of the handle 4 to close the Switch places 
such tension in the Spring 57 that when the 
handle 47 is released by the operator the Spring 
57 will act automatically to restore the Switch 
to its open position and thereby effect stopping 
of the motor. 
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Inasmuch as it is desirable to open the switch 35. 
with a snap action or effect very quick Separa 
tion of the contacts of the electric SWitch in 
order to reduce the arcing to a minimum When 
the circuit of the electric motor is broken, corn 
pactly arranged automatic Switch operating 
mechanism is mounted in the compartment C 
and connected to the handle 4 as shown in FigS. 
4, 6, 9, 10 and 11. 
The SWitch mechanism is mounted between 

blocks of insulating material Ti and 93 (Fig. 5) 
which are Secured to the bosses 6a and 99 by 
means of the screw-threaded ends of the cap 
Screws 96 and 98 and the insulating spacing 
tubeS 97 and 66. 
The spacers 66 may be integral with the in 

sulating block TT and each provided with a de 
pending support 86' provided with aligned open 
ings for receiving the inner ends of laterally pro 
jecting bearings 65, 65 which may he pinned to 
the support 66 as indicated at 65a in Fig. 9. 
As shown in Figs. 5, 9, 10 and , insulating 

blocks 6 are provided with upwardly opening 
slots or recesses 4 to fit over the bearings. 5 
from the Underside of the atter. Tine i KISUlating 
blocks 6 are rigidly connected by the tiransverse 
insulating cross-piece 6. Between the blocks 
6 and parallel to the crosspiece (f' is mounted 
a transverse pin 69 having a groove internedi 
ate its ends for receiving the lower end of 
the Spring 68, the upper end of which is hooked 
at 7 through the opening 72 at the upper cen 
tral portion of the yoke 53. 

Each of the insulating blocks 6 carries a me 
tallic strip or finger 62 the lower end of which 
is pinned at 83 to the copper contact 33. At the 
upper end of each metal strip S2 is a square hole 
adapted to fit loosely over the squared head 78 
of a screw inserted in the upper portion of the 
block 6 as shown in Figs. E0 and 1. This ar 
rangement prevents the contact carrying strips 

SS 

35 

70 

s 



O 

s 

4. 
or fingers' 62 from swiveling in its own plane but 
a limited movement, of the strip 62 transversely 
of its: OWnt plane is. permitted to Secure a. Wiping 
action of the contact 63 against the metal plate 
73 when the Switch is moved from itS. Open posi 
tion in Fig. 10 to its closed position in Fig. 11. 
A pin 79 secured to each block 6 projects 

through a hole in the strip 62 intermediate its 
ends:. Each pin. 79 is: provided with a collar 80 
with a spring 8 between the same and the outer 
surface of the strip 62; as shown in Figs. 10 and 
11. A. cotter pin 82 holds the collar 8 in place. 
When the block 6 is moved to the position shown 
in Fig. 11 the spring 8 holds the contact 63 
yieldingly against the metal plate 73. As shown 
in Figs. 10, and lit, the metal plate 73 is secured 
by means of the cap screw T4 to the base block 
76 of insulating material which may be integral 
With the insulating block 77. 
By referring to Fig. 9, it will be seen that 

spaced-apart electric terminals may be afforded 
by the metal plates 75, 75 secured to the metal 
plates 13, T3 by means of the screws 5, 15'. 
Electric terminals. 62, 62a are riveted to the con 
tact carrying strips 62 as shown at 62b, 62b. As 
shown in Fig. 12, the switch is two-pole in that 
One electric conductor extends through the COn 
tacts 63, 73 and another conductor extends 
through the contacts, 63, 73', said conductors 
being respectively connected to the Supply mains. 

In Order to minimize arcing during Operation 
of the Switch mechanism, there is mounted be 
tween the insulating blocks 7 and 93 within the 
space between the base blocks 76, 6, a blow-out 
coil 84 having an iron core 84a the ends of which 
project through openings into insulating blocks 
84b, 84b so as to occupy positions closely ad 
jacent to the points of engagement between the 
contacts 63. and the plates 73. As shown in Fig. 
12 the Winding of the bloW-out coil 84 is con 
nected in the motor circuit and in Series With the 
two sides of the double-pole Switch. When the 
switch is open the blow-out coil acts to leing then 
the arcs between the contact 63 and the plate 3 
aiding the disruption of such arCS. 
As a precaution against the burning of any of 

the parts when such arcs are formed upon the 
breaking of the circuits at the Switch contacts 
in the compartment C, plates 35, 35 of as 
bestos. or other non-inflammable material are 
secured at 45, 45 to the outer surfaces of the 
base blocks 76 at the sides of the Switch mecha 
hism as shown in Fig. 9. The securing means at 
45, f45 may be screws extending into the blocks 
T6 as shown in Figs. 10 and 11. The end blocks 
84b, 84b of the blow-out coil are also preferably 
made of asbestos or other non-inflammable ma 
terial. 
A safety fuse 9 is mounted between clips 92, 

92 and connected in the motor circuit as ShOWn 
in Fig. 12. The compartment. C in which the 
switch mechanism is mounted is provided With 
a cover f)5 screw-threaded to closed position and 
sealed in closed position as illustrated at 29 
in Fig. 4. Access may be had to the interior of 
the compartment C for renewal of the blown 
out fuse 9 by removing the cover 5 but not 
until the seal 20 has been broken. 

Secured to the insulating block 93 by means 
of the screws Of, O is a plate of insulating ma 
terial provided with upper and lower extensions 
02 and 103 at right angles to the block 93 and 

extending across the Outer ends of the clipS 92, 
92 as shown in Fig. 5 so as to prevent any pos 
sibility of grounding of the clips 92, 92 through 

2,159,088. 
the heads of the screws 96, 98 to the metal frame 
or casing of the drilling machine. A connector 
f : as shown in Fig. 5 for the conductor 26 
shown in Fig. 12 may be mounted back of a 
curved portion 43 of the shield 44 for protec 
tion thereby. 
In order properly to space the ends of the iron 

core 84a of the blow-out coil 84 from the Switch 
contacts 63, 73 a retaining block 95 of insulating 
material is riveted at 94 to the inner surface of 
the insulating block 93 as shown in Fig. 5. The 
lower corners of the block 35 are suitably notched 
to fit over the beveled upper edges 64° of the rec 
tangular end insulating blocks 84. The latter 
are also clamped by means of the Screws 95 and 
93 between the insulating blocks 93 and 7. 

It should be particularly noted that when the 
cover G5 is removed the entire switch unit may 
be removed and taken apart for the purpose of 
repair or replacement. 
with respect to the contact carrying mechanism 
because the open slots 64 permit the insulating 
block 6 together with the crosspiece 6 to be 
removed from the bearings 65, 65 against the 
action of the spring 68. If desired, the contact 
carrier may be readily detached from the hook 
'' at the lower end of the spring 68. When the 
retaining ring 9 shown in Fig. 6 is removed the 
handle 37 may be removed from the journal bear 

This is particularly true 

5 

10: 

ing 53 thus disconnecting the handle from the 30. 
yoke 53 and permitting the removal of the latter 
from the bearing 55. 
When all of the parts of the drilling machine 

are in assembled relation ready for operation, the 
electric switch may be closed to effect starting of 3 
the motor by rotation of the handle 4 against 
the action of the spring 5 in an anti-clockwise 
direction as viewed in Fig. 8. When the Switch 
is open the yoke 53 occupies the position ShoWn 
in Fig. 8 or the position shown in full lines in . 
Fig. 5. 
When the handle 47 is rotated in an anti-clock 

wise direction as viewed in Fig. 8 the abutment 5 
will engage the yoke F3 to swing the Same from 
its full line position shown in Fig. 5 toward its : 
dotted line position. In doing So, the Outer Cen 
tral portion of the yoke 53 engages the free end 
of the Spring cup 2 which is Secured to the inner 
surface of the compartment C as ShoWn in FigS. 
5 and 6. However, the yoke 53 clears the spring 
clip 2 by the time that the spring 68 moves to a 
position to the left of the axis of the bearing 65 
as viewed in Fig. 5 whereupon the spring 68 is 
free to act, to effect closure of both of the Sets of 
contacts designated 63, 3 and 63', '3' in Fig. 12. 
When the Switch is closed the yoke 53 is held 
against the fixed abutment 528 with the abut 
ment 5 b held manually against the other side 
of the yoke 53 as shown in Fig. l. Furthermore, 
when the switch is closed the Spring 6 has one 
arm 33b resting against the seat 58 and the other 
arin 63a engaging that side of the yoke 53 remote 
from the abutment 5b. 
When it is desired to open the Switch the 

handle E is released Whereupon the stored ten 
sion in the Spring 57 will act automatically to 
move the carrier 39' in a clockwise direction as 
viewed in Fig. 8 thereby continuing to move the 
abutment 5 ibi away from the yoke 53. The yoke 
53 moves through a Small angle to a position in 
engagement with the Spring clip 2 due to ten 
sion in Spring 63. At such time the Spring 60 
does not have sufficient tension to move the yoke 
53 past the clip f2 í. In other Words, the clip 
2 prevents continued movement of the yoke 
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53 until a predetermined amount of tension is 
stored in the spring 60. The purpose of the re 
tarding action of the spring clip 2 is to hold 
the yoke 53 in such position that the spring 68 
may be at the left of the axis of the bearings 65 
so that the switch will be held positively closed 
until it is ready to open with a snap action. That 
is to say, in order to prevent initial movement of 
the handle 47 towards switch opening position 
from causing the contacts 63 and 63 from Sepa 
rating from the plates 13, 13' the spring clip í 2 | 
causes the spring 60 to hold the switch positively 
closed thereby preventing arcing which would 
occur when the contacts 63, 63' are moved only 
a short distance from the plates 73, T3'. As ro 
tation of the handle 47 continues in a clockwise 
direction as viewed in Fig. 7, the abutment 5 b 
moves farther away from the yoke 53, but the 
latter being held by the spring clip f2 causes 
increasing tension to be stored in the spring 60 
until Such tension is sufficient to overcome the 
holding effect of the spring clip f2. Then the 
Spring 60 moves the yoke 53 from under the spring 
clip f2, whereupon the spring 68 moves to the 
right of the center of the bearing 65 as viewed 
in Fig. 5, whereupon the contacts 63, 63 would 
be Suddenly and quickly withdrawn from the 
Contact plates 73, 3’. When the switch is in 
Open position the yoke 53 will rest against the 
abutment 52 as shown in Fig. 8 and the crosspiece 
6 of the Switch contact carrier will abut against 
the back of the insulating block 95 as shown in 
Fig. 5. 

Fig. 12 shows diagrammatically the circuits and 
connections for the electric drill motor and the 
Switch for controlling the same. The terminal 
hook 28 may be connected to a trolley wire in a 
mine to Serve as the connector to the positive 
Supply main 27 which is connected to the plate 
73'. The hook 22 may be attached to the rail 
3 of the mine track to serve as the connector to 

the negative supply main f23 which is connected 
to the contact plate 73. The motor is preferably 
Compound wound so that it will not race under 
Substantially no load and yet be capable of with 
Standing heavy overloads without overheating. 
When the Switch is closed the motor circuit 

may be traced in Fig. 12 to the conductor 2 
through contacts 73, 63, fuse 9?, conductor 26, 
Series motor Winding 85, motor armature 4, con 
ductor 25, blow-out coil 84, contacts 63, 73 and 
thence to the negative conductor 23. The shunt 
field coil 85 is also energized as it is shunted 
acroSS Series winding 85 and armature 4. 
In order to protect the operator of the drilling 

machine the casing or frame thereof is grounded 
by a conductor f30 connected at its outer free 
end to the rail 3 and at its inner end to the 
frame or casing of the machine as illustrated 
diagrammatically at 29 in Fig. 12. This ground 
ing connection may be effected by connecting the 
conductor 3 to the head of the screw 96 as 
shown in Fig. 1 which screw is of metal and in 
metallic contact with the metal frame of the ma 
Chine. 

It should be particularly noted that the cable 
85 carrying the three conductors 23, 27 and 
3) is connected by means of the connectors 
shown in Fig. 2 to the compartment C with an 
air-tight fit SO that no gaS can enter the con 
partment C or escape therefrom either through 
the connector or the cable, the latter being im 
pervious to air since it is composed of insulating 
material with the three separate wires imbedded 
therein for insulation from each other. 

5 
The connector shown in Fig. 2 comprises a tube 

88 which is screw-threaded into the Socket 90 
which may be integral With the casing of com 
partment C. By screwing the tube 88 into the 
Screw-threaded portion 89 of the socket 90 it 
engages the packing gland 90 which is located 
above the packing 900 in the lower cup portion 
Of the Socket 90. By means of a split sheath 87 
Suri'Ounding the cable 86 and extending into the 
tubular members 88, and a clamp 90a, the cable 
nihay be secured against longitudinal novement 
relatively to the housing of the compartment 
C. After the connector has been assembled and 
the cable 86 locked in adjusted position relative 
to the housing, a seal 9 may be used as shown 
in Fig. 2 to prevent tampering With the con 
nector. 
One of the principal features of the construc 

tion shown in Fig. 4 is the provision of means 
for effecting internal air circulation about the 
notor armature for the purpose of cooling the 
motor or preventing overheating thereof. A 
multi-step bladed centrifugal fan 5 is connected 
to the shaft 46 to rotate therewith immediately 
inside of the cover 22. Baffle plates 6, 16, each 
having the shape of a segment of a cylinder and 
Composed of fiber or other light insulating mate 
rial, are mounted between the pole pieces and 
between the field coils. At those ends of the 
baffle plates 6 near the cover 22 are mounted 
the plane baffle plates 6a which are secured to 
the inside of the cover 22 by means of brackets 
f46, and the rivets 6b. The inner edges of the 
baffle plates 6 are in such positions that they 
Will clear the outer periphery of the fan 5 when 
the cover 22 is removed. 

It Will be Seen by referring to Fig. 4 that the 
baffle plates 68 co-operate with the pole pieces 
and the windings thereon to close the outer ends 
of the Spaces between the motor armature and 
the baffle 6 so that when the fan 5 rotates a 
circulation of air On Opposite sides of the motor 
Will be produced in the direction of the arrows 

and 8. That is to say, when the fan rotates 
the baffle 6a co-operates with the pole pieces 
and the windings thereon to compel the air to 
move into the intake openings of the fan within 
the periphery thereof so that the air will be 
thrown out by centrifugal force for inward cir 
culation as indicated by the arrows 8, thus caus 
ing the air which has absorbed heat from the 
arnature, to come in contact with the inner Sur 
face of the cylindrical radiator 9. The Outer 
surface is provided with circumferential ribs 20 
to increase the outer heat radiating surface. 

Ihe radiator 9 constitutes the field frame of 
the electric motor and is therefore made of iron 
or steel but the cover 22 and the various other 
parts of the casing or frame of the machine 
together with the handles 47 and 32 are prefer 
ably made of a light alloy, Such as magnesium 
?luminum heat-treated. 
In a drilling machine of the construction 

shown and described having a compound wound 
electric motor of One and one-half to two horse 
power operated at an applied voltage of 250, the 
weight of the entire drilling machine, excluding 
the drill, need be no greater than 38 pounds. 
The center of gravity in a drilling machine is lo 
cated back of the handles or away from the 
drill socket to assist in counterbalancing the 
weight of the auger while a single operator Sup 
ports the drilling machine during Operation and 
by leaning against it or pushing it feeds the drill 
into a coal vein. 
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6 
One of the handles is rotated by the operator 

who effects starting of the drilling machine and 
when this handle is released the motor is aluto 
matically stopped with a minimum amount of 
arcing at the switch contacts. Notwithstanding 
the operation of the interior controlling SWitch 
from Without the nachine the enclosing Struc 
ture is entirely flarine-proof and the electrically 
operated drill is therefore permissible for Oper 
ation in gaseous mines. All detachable partS by 
the removal of which access could be had to the 
interior of the enclosing structure are prefer 
ably locked and sealed against opening by the 
operator while using the machine for Operation 
in a gaseous mine. it will also be noted that 
the complete closure of the motor, power trans 
mission mechanism and the motor controlling 
Switch prevents access of dust and dirt to the 
interior relatively movable parts. 

Obviously those skilled in the art may make 
various changes in the details and arrangement 
of parts without departing from the spirit and 
scope of the invention as defined by the claims 
hereto appended, and I therefore Wish not to 
be restricted to the precise construction herein 
disclosed. 
Having thus described and shown an em 

bodiment of my invention, what I desire to secure 
by Letters Patent of the United States is: 

1. In an electric Switch, the combination. With 
a base support of SWitch contacts including a rel 
atively movable contact, a pivoted carrier for said 
movable contact, a spring connected to Said car 
rier for holding the same on either side of a dead 
center relative to the pivotal axis of Said carrier, 
an actuator for Swinging said Spring from One 
side of said dead center to the Opposite side 
thereof, and means mounted on Said base Sup 
port in position to frictionally engage said actu 
ator when moving away from Said support in a 
direction to open the Switch to hold said Spring 
in position to keep the SWitch closed until a pre 
determined amount of force is exerted on Said 
actuator. 

2. In an electric Switch, the combination. With 
Switch contacts including a movable contact, of a 
pivoted carrier for the movable contact, an actu 
ator, a spring connected between said actuator 
and said carrier for movement to opposite sides 
of a dead center relative to the pivot of Said car 
rier to hold the Switch open and to hold the 
switch closed in accordance with the position of 
said spring, a manually operated device, mecha 
nism comprising an additional Spring for con 
necting said device to said actuator, and a fric 
tional spring clip in position to be engaged by 
said actuator to retard movement of the first 
named spring past dead center When said actu 
ator is moved to open the switch, until a prede 
termined force is stored in Said additional Spring 
to overcome the friction of said clip to keep said 
Switch closed until said springs act with Snap ac 
tions to open said switch suddenly. 

3. In an electric SWitch, the combination. With 
a pivoted movable contact, of a fixed contact 
adapted to be contacted thereby, a pivoted oper 
atting lever, a flexible connection between said 
lever and Said movable contact which paSSes 
from one side of the pivot point of Said movable 
contact to the other as said operating lever is piv 
oted between its extreme positions, a releasable 
Spring latch adapted to hold Said pivoted lever in 
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one extreme position until subjected to a prede 
termined turning moment, a handle for Operating 
said lever, and energy storing spring means inter 
posed between said handle and said lever where 
by limited operation of said handle is provided to 
store energy in said storing spring means Where 
upon said lever is operated with a quick move 
ment, thereby causing a quick Separation of Said 
contacts. 

4. In an electric Switch, the combination with 
a frame, of a stationary contact carried by Said 
frame, a movable contact adapted to cooperate 
therewith, a pivoted lever for actuating Said mov 
able contact, a spring connecting said lever and 
movable contact in position to pass to opposite 
sides of the pivot of the lever so that movement 
of said lever results in a quick movement of Said 
imovable contact to and from Said Stationary Con 
tact, a l'otary handle for actuating Said lever, and 
an additional spring connecting Said handle and 
said lever so constructed and arranged that 
movement of Said handle in at least one direc 
tion winds up said additional spring to effect a 
quick moverilent of Said lever. 

5. In an electric switch, the combination. With 
a frame, of a stationary contact carried by said 
frame, a movable contact adapted to cooperate 
therewith, a pivoted lever for actuating said 
movable contact, a spring connecting said lever 
and movable contact in position to paSS to Oppo 
site sides of the pivot of said lever So that move 
ment of Said lever results in a quick movement 
of Said movable contact to and from Said station 
aly contact, a rotary handle for actuating Said 
lever, spaced abutments carried by said handle 
on opposite sides of said lever, and means com 
prising ail? additional Spring between one of said 
abutments and said lever for co-operating with 
Said fi'St-named Spring to effect a quick separa 
tion of Said contactS. 

6. In a device of the class described, the com 
bination With an enclosing casing, of an electric 
SWitch enclosed in said casing, a journal bearing 
extending outwardly from said casing, a tubular 
handle, a cup-shaped closure for the inner end 
of Said tubular handle and secured to said han 
dle, means for reimovably holding Said cup 
Shaped closure journaled in Said bearing, and 
filechanisin between the inner end of said cup 
Shaped closure and Said Switch for effecting Op 
eration of the latter to open and close the same 
by the rocking of said tubular handle in opposite 
directions relatively to said casing. 

7. In an electric SWitch, the combination with 
a Support, of a handle mounted on Said Support 
for limited rotation relatively thereto, an electric 
Switch carried by said support, mechanism for 
operating Said Switch including an actuator and 
means for Opening Said Switch with a Snap action, 
a Spring between said handle and said Support 
and Operable to restore Said handle to initial pO 
Sition. When released, and means between Said 
handle and said actuator to transmit movement 
to the latter in opposite directions to effect clos 
ing and Opening of Said SWitch, Said last-named 
means comprising an additional Spring automat 
ically placed under tension by Said first-named 
Spring When said handle is released to assure the 
opening of Said SWitch With a Snap action as 
allforeSaid, 

ROBERT K. JEFFREY. 
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