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1o aZZ whom it may conwm
Be it known that I, Cumarwzs B. Coaras,

a citizen ot the United States, residing 2t

Chicago, Coock county, Illinois, have 1in-

s vented certain new and useful Improvements

10

- !
1

“able type

in Electriec Tools, of which the following

is a spectfication. : _ :

My invention velates to tools of the port-
actuated by electricity and m-
tended for various kinds of work wher {:ve?'
a rotary working tool 1s to be operated an

the (}b] sct of such invention, broadly c-:pml**-—_

ing, 1s to provide novel and efficient means
for controlling the current of electricaty ior
stich tools.

Heretofore electric tools of this character

have been provided with switch mechanism
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designed for the normal amwuant of current,
but in practice when the wtuat-ing or other
working tool becomes stuck 1n the work or
1s heav ily over-loaded, due to heavy feed-
ing, the operator invariably opens the ‘S?Jltch
with resultant heavy and destructive arcing
at the contacts. To overcome this difficulty
in a simpie manner and without increasing
the Wewht of -the tool is one of the main
objects of my invention, and to this end 1
arrange in or on the tool a pilot switch un-

der the control of the oper: ator and within

convenient veach of one of his hands which
grasps the tool and adapted to control a

main switeh located elsewhere than on the

tool and of such size or massive character
that would preclude its {-}mrlmmlmt in the
electric tool which, being portable, as stated,
must be made as 1153 Wt as possible.

Another object of 1 my Inveuflon is to pro-
vide means for automatically opening the
circuit at a predetermined lond on the tool,
thereby l}mvidil‘lﬁ‘ for a <definite point of
release or stopping of the electric tool when
several emuthf similar opomhom are to be
periormed, such as the driving of iag screws,
rolling of boiler fiaes. ete., resulting in 2b-

solute uniformity in he work. “Lhus, at the
completion of the work the tool 18 auto-
natically stopped. At the same time the

operator'is enabled to stop the. tool at wall
and at any stage ot the work by opersa tmg
the so-called 1)11()t switch and may start the
tool again by operating another button or
actuating member of such switch.
My invention is particularly wsefub

railioad or street allway  construction 2111
colmectlon with the driving of lag screws,
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which are now taking the place of the usual
£

spikkes for holding the rails to the ties, and

while, fur the purpose of a clear description

ot vy wuemum _F have chosen to describe
the same in that particular connection, yet

1t will be mldefsmod that my electric tool

Patented Jul y 4, 1511,
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S0 pmmded with this system oi switches is

caps q,ble of a variety of uses fmd I contem-

plate using my inventlon wherever ap‘rah-
C‘lb_i_ and in different environments. |
Referring to the accompanying drawings,

screws 10 stveet railway construction work,
- the main switeh being located elsewhere. op
separate from the L@a:}l and here shown sus-
pended from the usu&l“tmlley wire froi
which the current 1s obtained; ¥ig. 2 an
elevation of the e]ectmc drill with a portion
thereotf . broken away and illustrating the
pilot switch 1n section; Hig. 3 a side eleva-
tion of the pilot switeh alone; Hig. 4 a sec-
tion taken on the line 4—4 of Flg. 3; Hig.

5 an elevation of the main switch; and Fig.

Ti

a diagiam ilhigtmting the e]eetl‘ieﬁl CIT-
cmt& eh:*

_.meerrmw to the present embodiment of

my 1in fe.ntmn and to the particular use
thereof as 1lustratea in the drawmtﬂ; the
electric motor is provided with a casing 1
having at opposite sides the usual grasping
handles 2 and containing an electric motor

indicated at 8, whieh motor is operatively
- connected 1 suitable manner to the chuek 4

into which the cutting or other working tool
1s1nserted. A compa arative 1y small and light
switch, which I

arul and forms one of the component parts
thereot. "This pilot switch 1s adapted. to be
locateda 1 or on the electric drill, but'in the
present 1nstance 1t 18 shown as located
within the casing with its buttons or operat-
Ing members pm]euh‘nﬂ upwardly through
the top wall of an extension plate 5 hiaving a
boss into which one of ’rhe handles 2 1s
screwed or otherwise secured, as cleavly in-
dicated 1m ig. 2. This pilot switch coes
not, direetly control the current to the elec-
tric tool, but acts upon or controls the main
switeh, whn.,h 1s antomatically controlied as
to st oppmﬂ by the amonnt of enrrent admit-
ted to or passing through the motor. ~In
order to properiy take care of the enrrent,

the main switeh 1s ade of considerable size

3 per&apegtiv{; ShOWi"]G' the elec-
tric tool in place for the ariving of lag

will nereinafter term the'
1)1101&;51?1"5:(11 18 associatecd with the electrie
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~and weight and located elsewhere than in
"the tool but in the same electrical circuits
therewith. Im the particular.character of
-use shown in the drawings, said switch is
5 for convenience suspended from the wusual
 trolley wire. | o
The pilot-switch may be of any suitable
construction whereby either one of two con-
‘tacts may be connected with a third contact

10 at the will of the operator and, inasmuch as

the particular switch herein shown is suit--

able and efficient for this purpose, I will now
~describe the same without intending to limit
myself to its particular construction. This
switch is provided with a frame 6 secured in
~suitable mapner within the extension cas-
Ing 5, hereinbefore described, and having at
1ts upper end openings through which pass
plungers or push buttons 7 and 8, ene for
starting the motor and the other for stop-
ping 1t. These push buttons pass through
the extension casing 5.and ave in such posi-
ton relative to one of the grasping handles
that the operator is enabled {o conveniently
depress one or the other of the push buttons
- without releasing Tijs grasp upon the grasy-
g handle.” These push buttons are up-
wardly spring-pressed by means of coiled
springs 9 encircling the lower end thereof
and pressing downwardly against the frame
and upwardly against the blocks 10 secured
to or forming a part of said push buttons.
To their mner faces these blocks are pro-
vided with spring plates 11, to whose lower
35 ends are-secured the shoes 12 and 13.
Upon an msuiating block 14 secured to the
frame 6 1s sccured a transverse contact 15
which 1s common to both of said shoes and
‘normally in contact with both of them.
This 1nsulating block is also provided with
the separate contacts 16 and 17 which are
connected with the circuits hereinafter de-
- scribed In connection with the diagram. Tt
will bes understood that contact is made De-
tween 'the common contact and one or the
other’of the separate contacts. according to
- whichever one of these push buttons is de-
. pressed and 1t will also be understood that in
practice 1t 1s intended that one or the other
push buttons should be momentarily de-
pressed by the operator and then released
and not be held down for any period of time.
The common contact and the two separate
contacts are provided with suitable binding
posts 18, . | o
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- Referring next to the main switch, which.

15 controlled by the pilot switch. the sane is
a magnetically operated switch indicated in
general by the reference character.1d and
acecording to the particular use now heing
described the same is inclosed in a box or
housing 20 and suspended from a rod or
supporting pole 21 having a condneting wire
21" whose upper end is crooked for suspen-
65 sion from the trolley wire 22. The connec-
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tions between this'ma,in switch and the pill_o't

switch are carried through a cable 23, indi-

cated 1n Kig. 1 and another cable 23 is pro-
vided to run to ground. In practice, in the
particular character of work specified, the
oround wires are connected with the rails.

This main ‘switch is provided with a series
‘o1 contacts, electromagnets, and with a mov-

able 2rm which will be understood from the
tollowing description of the electrical cir-
cuits: In the diagram; Fig. 6, the cssential
parts of the motor are répresented, the arma-

ture at 24, the brushes at 25 and the fields at

26.  As shown, the motor is series-connected
but it is obvious that either shunt or com-
pound windings may be used. The main
switch consists essentially of a ceil 27 which,
when energized by the passage of the cur-
rent, causes a lever arm 28 fulecrumed upon
the plate 29 to make contact at 30 and 31,
placing these three points 29, 30 and 381 at
the same potential. This main switch is
aiso provided with two vesistance coils 82
and 33 and also a magnet coil 84 adapted to
nergize a cors of magnetic material and at-
tract the lever 35 making contact at 86. In
the diagramn the pilot switch is for conven-
icnce shown as having the shoes 12 and 13
secured to the sides of the push buttons 7
ana 8 respectively and are adapted to be de-
pressed to place the main or common con-
tact 15 m contact with either one of the two
separate contacts 16 and 17. The line wires

and the connecting wires between the vari-

ous Instrumentalities deseribed will be ex-
plained in connection with the operation of
the tool. -

When ' the push button 8, which in the
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present instance may be termed the starting

wutton, 18 operated, contact is made between
points or contacts 15 and 17 and a circuit is
thereupon established through the line 37 to
the binding post 38, through wire 39, through

‘the resistance coil 33, post or connection 49,

magnet coil 27, post or connection 41, wire
42, post or connection 43, post 44, wire 45,
contacts 15, 13 and 17, thence through wire
46, binding post 47, wire 48 to post or con-
nection 49, wire 50 to binding post 51 and
thence to the return line 52. It will be seen
that a current will flow
coll 27 with the result that the switch arm
28 will be drawn up or attracted so as to
make contact at 30 and 81. This now estah-
lishes another circuit as follows: from the
line 37 through post 38, .resistance coil 33.

post or connection 40, magnet coil 27, post

or connection 41, resistance coil 82, contact

30, through the switch arm 28 to contact 31,

wire 53 to point 54, magnet coil 34, point 30,

-

post or connection 49 through the wire 55,

wire 50 and post 51 to the return line 52.
Consequently, the coil 27 is now energized
through a circuit independent of the push

button 8, which can now be released and the
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circuit still be maintained. The main cir-
cuit through the motor 1s- now as follows:
from the line 87 to post 38, wire 56 tobinding
post 57, wire 58 to the brushes 25 and arma-
ture 24, wire 59 to one of the fields26 through

the wire 60 to the other field. 26, wire 61 to
the binding post 62, wire 63 to plate 29,

through the switch arm 28 to the contact.31,
through wire 83, point 54, magnet coil 34,
connection 49, wire 50 and binding post 51

‘to the return line 52 to the other side of
the 'line. Thus the motor will start up and

~ operate on the line current. It is to be ob-

id

20

served that the coll 27, with the resistance

coils 32 and 33, are in series with each other

‘but in shunt across the line, while the coil

34 carries the main current and will flue-

tuate with the load on the motor.
Assuming that the motor circuit 1s thus

established, and the motor 1s running and 1t

vis-now desired to stop the motor, this 1s done
. by depressing the other push button 7, with
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‘the result that a ¢ircuit is established as fol-

lows: from the line 87, post 28, wire 89, re-
sistance 33, post 40, wire 64, binding post 65,

‘wire 66, contacts 16, 12 and 15, wire 45,

binding post- 44, throungh wire 43* to post
43, wire 42, post or connection 4.1, resistance

3z, contact 30, through the switch arm to |

contact 31, wire 53, point or post 54, magnet
coll 34, point 36, wire 55, post or connection
49, wire 50 and binding post 51 to the re-

turn line. 52.  Thus, the path for the currenf

has been made around the magnet 27, there-
by causing the latter to lose its magnetism,

and the switch arm to fallby gravity,where-

upon the opening of the circuit at 81 causes
the motor to stop. The main switch 1s
adapted to automatically stop the motor at
the completion of the work or when any pre-

determined load 1is reached, and to this end

an adjusting device 67 on the main switch
controls the position of the lever 35 which
1s fulerumed at 68 and itself controls the
amount of the air gap hetween the free end

of such.lever and the magnet core of the coil
34. This adjustable device having been set

for a predetermined amount, when the cur-
rent throuel the motor reaches that amount
this coil 34 produces the requisite amount
of magnetic energy to attract the lever 35 so
as to make contact at the point 36. A cir-
cuit is then established as follows: from tne
line 37 and binding post 38, wire 39, re-
sistance 33,"post or -connection 40, wire 69,
wire 70 to point 68, lever 35, contact or pomnt
36, post 49, wire 50 and binding post 51 to
the. return line 52. Thus a cirenit has been
established around the shunt magnet 27,
thereby taking nearly all of the current out
of this magnet and cawsing its core to lose
its magnetism and theveby veleasing the
switch arm 28, which then falls by gravity.
opening the main eivenit at the point 31 and
causing the motor to stop. It w1 be under-

stood that the switch can be so arranged and
the motor stopped at an over-load or a pre-

"determined load. By the use of my inven-

tion I am enabled to provide an electric tool

which 1s portable m charvacter but yet pro- °

vided with codpérating switch mechanism

capable of taking care of all conditions of
current encountered. in actual practice. The
switch mechanism is under the control of the

operator and the same is moreover auto-

matic and independent of the operator when
it comes to the matter of the completion of

the work, it being understood thattheswitch

mechanism may be so set as to automatically
stop the motor upon the completion of the
work. This is a particularly desirable fea-
ture where a series of similar operations,
such as driving of lag screws for railroad or

street construction worlk, are to be per-.
formed by the electrie tool, thereby securing
‘absolute uniformity of work without any
‘part.cular skill or attention on the part of
the operator. | |

Tt will be understood that the particular
location of the main switch is not materia
so leng as it is in the immediate neighbor-
hood of the portable tool which in practice
is carried from point to point withm the
range of its cables, and so long as such switch
is interposed in the electrical circuits. The
illustrated practical use of my invention
shown in Fig. 1 of the drawings pertains to
street railway construction where electric

current is readily available from the trolley
wire, but in railroad construction work or n

ratiroad repair work a section gang may be

provided with an outfit comprising an elec-
{ric tool, switches and connections, and suit-

able means for generating electricity. In an
outfit of this character a special hand car
mav be provided driven by a gas engine,

which mav be adapted to also drive an elec-

tric generator for generating the current for
operating the electric drill.  With such out-
fits lag screws, as substitutes for ordinary
railroad spikes, may be readily, economically
and properly driven, o

After this disclosure of my invention,
many other advantageous uses thereof be-
come obvious. o

I claim:

1. In combination with a portable electric

tool, a pilot switeh, and a main switch

mounted independently of the tool governed
by the pilot switch and adapted to interrupt
the flow of current to the tool upon the ac-

complishment of the desired work; substan-

t1ally as deseribed. -

2. In a portable electric tool, 1n combina-
tion with such tool, a pilot switch mounted
th 21 nd adapted to be arranged m an
clecoricad cireuit, and a main switeh located

olsewhere than the electric tool but also

| adapted to be atranged in said cireuit, said
main switch being adapted to interrupt the
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flow of current. to the tool upon the accom-

phishment of the desired work ; substantially

—as described.

&
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8. In a portable electric tool, in combina-

tion with such fool, a pilot switeh mounted

thereon andha main switch governed by the

pilot switch for confroliing the admission or

interruption of electric current to the tool,
said main switch being adjustable for causing
interruption of the current when a predeter-
mined load is reached; substantially as de-
seribed. S o '

4. In a portable electric tool, In combina-
tion with such tool, a pilot switch mounted
thereon, a main switch for controlling the
admission or interruption of electric current
to- the tool and adapted to. interrupt such

current upon the accomplishment of the de- |
“sired work, and a cable electrically connect-

ing the pilot switch and the main switch:

substantially as described.

5. In a portable electrie tool, in combina-
tion with such tool, a pilot switch mounted
thereon, a magnetically operated switch lo-
cated elsewhere than the tool but connected
electrically with the pilot switch, said last
named switch being adapted to interrupt the

~current to the tool upon the accomplishment
- of the desired work; substantially as de-

seribed.

- 6. In a portable électric tool, in combina-

‘tion with such tool, a pilot switch mounted

thereon, and having separate starting and

stopping push-buttons arranged to be de-

266,835

pressed, and a main év&it’ch governed by the :

pilot switch and adapted to control the ad-
mission and interruption of electric current
to the tool, and to intérrupt such ecwurrent
upon the accomplishment of the 'desized
work ; substantially as described.

- 7. In a portable electric tool, in combina-
tion with such tool, & pilot switch mounted

‘thereon, a main switch for controlling the

admission or interruption of electric current
to the tool, a cable electrically connecting the
pilot switch and the main switch, and a pole
on which the main switéh is mounted, and

i\
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which is provided with conducting snspend- '

Ing means in electrical connection with the

‘maln switch, for suspending the switch from

a trolley wire; substantially as described.
8. A portable electric tool including an

electric motor, a main switch supported in--
aependently of the electric motor and a pilot, -

switch mounted oh the motor for controlling
the main switch. o

9. In a device of the class described a port-
able electric tool including a motor, a
portable main switch provided with means
for suspending 1t from an electrical con-
ductor and 1in electrical contact therewith,
and a pilot switch mounted upon the electric
motor and controlling the main switch.

CHARLES B. COATES.

Withesses: | |
A. L. Mureuy, =
W. B. Servic.

—

Copies of this patent may be obtﬁinedf@r five centfs_. each, by addressing the * 'Cummisaioner of Patents,
| T - | - Washington, D. C.” | | R |
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