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' GEORGE BAEHR, OF McKEESPORT, PENNSYLVANTA, ASSIGNOR TO ELE

TRIC

CONTROLLER AND SUPPLY COMPANY, OF CLEVELAND, OHIO, A CORPO-

" RATION OF OHIO.

LIMIT-,SWITCH.

_ No. "3‘54,0'1 5,

- Appli'cas tion filed KuYEthT 3,

_"Speciﬁcation of Letters Patent.

Patented May 21, 1907,
1906. Serial No. 841,038, |

To all whom it may concern: ]
- Beit known that I, (GEORGE BAEHR, a citi-
- zen of the United'States, residing at McKees-
Eort, county- of ‘Allegheny, and State of

ennsylvania, have invented or discovered

- new and useful . Improvements .in Limit-

- Switches, of which the following is a specifi-
cation. . L e -

My invention relates to devices for auto-
matically limiting the motion or travel of
any machine driven from an electric motor.

1t has been particularly, designed for open-

ing the circuit of the hoisting motor on an

[0:

- electric’ crane when the limit of travel is |

reached, but it may be otherwise used."
-~ Referring to the drawings which form s

- part of this specification, Figure 1 is a dia-

I5

~ grammatic view of a limit switch arranged
to open the circuit of the motor when the
20 load approaches the up or high position.
- Fig. 218 a similar. view showing. the limit
- switch arranged to open the motor circuit at
either end of the travel of the machine, but.
“not at both ends. Fig. 3 is a similar view
-showing the limit switch arranged to open .
- the motor circuit as both limits of trave of
- the mechanism 1
 View shoWin%r “the “méchanical connections
. between my limit switch mechanism and
30 hoisting device. Fig. 5 is a. section on the
~ line 5—35 of Fig. 4. S
~ ‘Referring to Fig. 1 it will be supposed
‘that the contact disk w of the switch E TO-
tates as shown by the arrow. and that the
controller arm C'is thrown to the “ up’’ posi-
tion so as to bridge the contacts d and ¢, and
n and o. 'The current then passes from. the |
- Plus side of the switch K through the line a,
: the controller contact b,
the cross connection ¢, all of the resistance
- RY, the contact d, the lowerend of the arm C
~to the contact ¢, thence through the terminal
~ f, the top-contact ¢, the magnetic switch M,.
held closed by the action of the winding ¢ on
the switch; from the switch M through the
- contact A, the trolley wire 7,
~ the trolley wire k, the terminal m, the cori- 1
tact-plate n, the upper end of the controller -
arm O, the contact o, the whole of the re-
sistance R?, the terminal ¢, the trolley wire.r,
- the field F of the motor, 1316,.- trolley wire s, to"

“the minus side of ‘the switch K. Current |

-the fingers » and 2.
remaln bridged, the

closed. - As soon |
turns the switch L enough to cause the cip-

| 8 hoisting mechanism. - The electric motor 1
drives the hoisting-drum 2, to whose shaft is

connected 1 any desired
shaft 3, driving the worm-wheel 4. The

‘but both rest on the contact ring w except

‘and thus preventing injurious freing and the

‘move the controller

as follows: from the plus side of ‘the switch
K through the wire @, the terminal q’, the
Icontact b, the cross connection ¢, the resist-
the armature A, |

point % through the terminal

will also flow from the wire @ through the
winding ¢ of the switch M, the trolley wire «,

the finger v, the contact ring w, and the fin- 55

-ger x to trolley wire's and thence to the nega-

tive side of the switch
1s maintamed as long

K. The latter circuit
as the disk w bridges
As long as these fingers
winding ¢ will hold the 6o
and as long as-the switch M
the motor circuit will be

as the hoisting' mechanism

switch M closed,
remains closed

cuit to open at the finger », the coil # will be 6¢
deénergized and the switch M will automat-

| ically open, breaking the motor circuit,

In Fies. 4 and

5 I have shown the form of
s'witchf,

which I prefer, in connection with

manner the worm

shatt.5 of the latter carries the disk w, having

8 ving of conducting material with, the notch 45
6 therein. To the bottom of the notch is
pivoted the trigger 7 which is connected by

‘the spring 8 to the disk. The contact-fin-
are reached. Fig. 4 is a |

gers v and @ have their ends spaced apart,

S0

where they are opposite the notch 6. As the

TIng w nears its limit of travel, the ends of the
| fingers engage the outer-end of the trigger 7

and pull the same against the side of the
notch against the force of the spring 8.
When the end of the trigger passes the ends
of the contact fingers, the trigger instantly -

fiies to the opposite side of the notch, break-, -
ing the circuit between the fingers, quickly,

00
burning of the said fingers. - _
To lower the load, 1t is‘only necessary to
oller arm C to the “down”
position when the motor circuit is established

95

LI

ance R, the contact o', the lower end of the
controller arm C, the contact-

' | | plate n, the
terminal m, the trolley wirek, the armature

switch Mis open, the crifrent passes from the
| . \ Y, the contact- -
plate 2, the upper end of the controller arm (,

100

1-A, the t'ro]ley wire 7, to the 'pDiIlt 1. Asthe



~resistance R?, the contact p,
" the trolley wire r, the field I,

IO
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“"When the arm C 1s
position, the circuits are the same asin ¥1g. 1,

=

the contact d’, the cross-connection b, the
its' terminal g,
and the trolley
‘he minus side of the switch. The
motor connections are thus complete but the
current passes through the arm ature A 1n a
direction the reverse of what 1t did when the
arm O was on the ‘‘up’’ position, causing &
reverse rosation of the motor and. the lower-
ing of the load. —After the motor has rotated
the disk w a short distance in a direction
opposite the arrow, the disk w will bridge
the fingers v and @, which will complete the
circuit of the switch coil ¢ and close the motor
circuit 8t ¢. -

Referring now to Hig. 2, the parts are the
same except that the switeh m? is arranged
in one position to connect the terminals m
and 7’ and in the opposite position to con-
nect the terminals 1 and y; that the contact

wire S8 to

plate n is divided into two sections nt and n

connected Tespectively to the terminals m
and m’; that there ‘s the switch a* to connect
the switch M to the terminal m’; and that
the wire running from the switch M may be
connected at will by the switeh @ with the
point 4 or the trolley wire k. 1f the parts are
5 shown on Fig. 2 except that the switch @’
connects the trolley wire j to'the point 4, and
if the arm C is moved to the

the circuits will be precisely asin Fig. 1 when
the arm C thereon is in the up- osition.
thrown to the ‘‘down”

the the plate n.

plate n? taking the place of

" 1f the switch m* be made to connect the ter-

46

Ydown”’
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cedd ' is joined

minals f and vy, the switch @t be closed, and
ihe switch @? be closed on the upper contact,
thus connecting the bottom of the switch M
with the trolley-wire k, the circuits will be as
follows when the arm C is thrown to the
position: from the plus side of the
switch K through the wire @, the terminal ¢,
the contact b, the resistance R,
o', the lower end of the arm C, the plate n?, the
terminal m!, the switch @', the switch M
(supposing the same to have been closed) the
switch @*, the trolley wire k, the armature A,
the trolley wire 7, the terminal v, the: plate z,
the upper end of the arm C, the contact ¢,

the resistance R?, the terminal g, the trolley-.

wire r, the field I and the trolley-wire s to the
minus side of the switch K. The circuit of
the coil ¢1s as in Fig. 1. The switch L being
properly set, the switch M will be opened
when the load reached the limit of its de-
scent. ', ' -

Referring now to

Fig. 3, a second limit
switch I/ and

The remaining end of the
| to an extra trolley wire at’
which leads to the limit switch 1/, the

wire of the coil ¢.

cvribeher Loand L/ having a comion return

positive wire @ through the finger

tates so that 1t no

‘“‘up”’ position,

the contact

| a second ,mfcuit_ breaker swit_ch .'
M’ have heen added, the coil ¥ 11£§ving its
- positive end connected to the positive feed-

854,015

through the trolley wire s. When the con-
troller arm is thrown to the “‘up” position,
he contacts v and 2 being bridged and the
switch M closed, the circuits are as follows:
from the plus side of the switch K through
the terminal ¢/, the resistance IV, the lower
end of the arm C, the plate ¢, the switch M,
the armature A, the plate n', the upper end
of the arm C, the resistance R
I to the minus side of the switch K. The
current through the coil ¢ passes from the
v, the rIng
w and the finger x to the trolley wire s and
the negative feed wire. When the ring ro-
longer bridges the fingers
v and z, the switch M 1s opened as in Fig.. 1.
As the switches L and’ L/ are preferably on

‘the same shaft, the circuits through the coil

¢ and the switch 1/ are closed and opened
simultaneously with that in the coil ¢ and the
witeh L. The switches M and M operate
simultaneously also, though there is current
through only one at a time. " When the arm
O is thrown to the ‘‘down’’ position, the

currents will be as in the ‘“‘down’’ Position 1n

and the field |

70
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Fig. 2, the circuits through the coils ¢ and '

nd the switches L and L/ remaining un-
changed.

It will be noticed
described has several 1m
among which are the fol owing:

that the system herein
ortant advantages,
The circuit

95

breaker or magnetic switch M 1s entirely au-

tomatic in its action; doesnot require manip-
ulation by hand; has no small mechanical
latches, fingers or other parts subject to dis-
arrangement; and has no overload coils or
other device requiring calibration ot adjust-
ment. The limit switch Liis simple, has few
parts and is entirely dust and weather proof.
Tt is small and has a rather large range of ca-
pacity and gear reduction and can generally
be attached to some

shaft or gear in almost

100

any geared mechanism to give the desired

Limit of travel, without changing the speed
reduction with which 1t was originally

110

equipped. - This allows it to be manufactured

in quantities instead of being made up special
for each particular geared mechanism. The
arrangeinent ot circuits and the design of the
apparatus is such that when the motor cir-

I1TR

cult is once opened it 18 only necessary to re-

verse controller arm to reéstablish the motor
cireuit in the opposite direction to continue
‘he operation of the machine. 1t is unneces-
Sary
cuit breaker,
operation and accident to t
readily seen that if 1t were necessary to close
circuit breaker by hand the operator might
do so before he had reversed the controller;
the machine would then continue to run in
the same direction as Del

probably result I an accident to the ma-
chine. - | -

thus &VOidini confusion to the

| I am aware that circuit opening-devices

or the operator to close by hand the cir-

before which would

120

e machine. Itis’™

125
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have been constructed in which the circuit,
breaker is opened by energizing an electro-
magnetic tripping device.

#: It should be noted that in my arrange-

ment the main circuit is opened, not by ener- |

gizing an electro-magnet, but by opening the

- circuit of the electro-magnet ¢t and T consider

. 10O

tages.

this construction possesses valuable advan-
In the movable open-circuited ar-

rangement above mentioned, if any of the

- connectlons to the tripping coil become opened

- during the action of the hoist 1t will fail to act

I3

20

25

- disastrous

the travel is reached and g
18 wreck may occur. With my ar-
rangement if any of the connections tq the
cotl ¢ become opened the switeh M will at.once
open, cutting off power from the motor til]
the defect is remedied.

I claim— | ~

. 1. A motion-limiting device for motor-
driven machinery, embracing a reversing con-

when the limit of

troller, a limit switch and means for includ- .

ing the said switch'in the motor circuit in one
direction of motion, and for bypassing the
switch when the controller is reversed.

2. A motion-limiting device for motor.

~driven machinery, embracing a reversing con-
“troller, a limit switch, and means for opening
~ the same automatically when

the limit of

troller, a limit

travel in'one direction is reached and;for by-

passing said switch when the controller is re-

| versed.

9. A motion-limiting device for motor-
driven machinery, embracing a reversing con-
switch in the motor cireuit,
means for automatically opening said switch
when the limit of travel in one direction is
reached and means for bypassing the switch

| when the controller 1s actuated in the reverse

direction, the said switch being automatically
closed by the reverse motion of the driven
machinery. | | -

4. In a system of control for electric mo-
tors, the combination of g reversing control-
ler, an electro-magnet, a limit switch in the
motor circuit normally held in a closed Posi-

30
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tion by the electro-magnet, a'second switch

actuated by a driven member for opening the
Ircui agnet when the limit
in one direction is reached, and
means for bypassing said limit switch when
sald controller is reversed.

Signed at McKeesport, Pa., this ch'-lda,y‘ of

Oct. 19086. |
" GEORGE BAEHR.
Witnesses: o -
W.B. Ferr,
CorA LENHTART.
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