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stance, where a metal planer ig
& reversmg motor automatically  controlled
produce a slow cutting
travel and fast backing travel for the table
have chosen to illug-
adapted for applica-
of otherwise ordinary con-

by the planer dogs to

being assumed
C, the motor

magnet

of ‘the armature -

cuit, this switch being

 ARTHUR B. HOGREBE AND VICTOR 0.
- ASSIGNORS TO NILES-BEMENT-PON

STROBEL, OF PHILADELPHIA PENNSYLVANIA,

D COMPANY, OF JERSEY CITY, NEW JERSEY,

‘MOTOR-CONTROLLING SYSTEM.

1o all whom it may concern:

- Beit known that we, ARTHUR E. H(}GREBE
~and Vicror O

1 . STROBEL, citizens .of
United States,
Philadelphia county,
vented certain
mefits in Motor-—(ff(mtroﬂing
A,) of which the following is
- This invention relates
tem for motors requiring. to be
started and stopped and reversed

In the present case

we
tion' to a planer

struction. .. = o
~The mmvention Wl be

whichis a diagram illus trating our system,

detailed parts being shown convention&lli«*. ‘that stroke. - Short circuit rheostat
In the drawing:—A  indicates one supply.| so" adj usted as, when in closed
main: B, the other sy pply main, the mains

or seld: D,
E, the shunt circuit

L

cireuit in parallel

carrying the switch J,
moving in the direction
net K, to close switch J:

J open against the resistance of a spring tend-

Ing to close it, this second electromagnet

ing in the main armature circuit: N, an auto-

matic regulating rheostat in the main circuit |
O, a sovlenoid in the maln
P, a shunt of the field-
cult: Q, a nermally closed switceh in

armiature circuit:
this

L &

of solenoid O: R, a sol

Sjpeciﬁcati@n of Letters Patent,

- Application filed J a'nu'jali'y 14, 1907,

‘residing  at Philadelphia,
Pennsylvania, have in- |
new and useful Improve-
Systems, (Case
a spectfication.
to a controlling sys-
frequently
a5, fOI' illf'_
operated by

, _ . readily understood
from the f{)llumng-descrlptmn taken in con--
“Dection with  the ‘accompanying. drawing

as having a usual main switch:
the motor armature:
_ through the field, con-
stantly connected with the mains and ener-
gizing the field: T a first rheostat, always in
- the shunt field cireyit - G, a second riteostat
- «dapted for conneetion with the shunt field
with the first rheostat: H,
a short cireuit across the armature: I, g
rheostat in this short eircutt: J, g normally
open switch in the armature short crreult
K, an electmmagnet 1 the armatyure short

circuit: I, the armature-lever of magnet K |
and tending, when
of attraction of m ng-
M, a second electro-
operating on the same armature lever
&1_1(‘1....‘{;_@.11(1%11;1'}'W}mn-energized, to hold switch

opened by the action
enoid in this circuit to

~cooperate with rhicostat N S, springs acting |
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the | a whole, illustrated as sliding
| the usual reversing tumbler of

nected with the controller to

tions: W, a s
the controller: X, a B
contacts carried by the controller

motor. is at slow
making its cutting stroke.
- First rheostat
is to be adjusted to glve
high speed suited for the
‘of the planer.
with the first rhedstat when.
making its cutting stroke, is
to give the armature

the the slow speed

ture.

posttion in which it has
planer table at the end of
In’
tion
speed
backing motion of
table is on its
of the backing
rheostat F. . When
then the controller,

the planer

paraliel with the

“hand to suit
tions, that is to say, the intended
backing speeds of the

be-

planer table. .

drawing the operation

cir- | arice F ; armature short cireult is
¢ir- | switeh J; this switeh 15 held open by

| M energized by the main arm ature
armature s running in backing Jire
backing speed: planer

, 1908.

| On certain moving parts: 1, the main arma-

I always in the field cireuit
the motor the proper
fast backing stroke
Secondrheostat G, In parallef
the planer is
to be adjusted
sutted to
I'is to e
eireuit, to
bring a suitable braking load upon the arma-

- 1n the drawing the tumbler is in the usual

' been put by the
the cutting stroke -
bringing about the reversal of table mo-
and the armature is turming at its high
and 1n direction corresponding with
table, and the
fast backing stroke. The rate
speed may be adjusted at first
the tumbler is reversed

_ 1N rev ersing the motion
of the armature, puts second rheostat G in
first rheostat in the field
circuit; and the slow speed for cutting may
be'adjusted by means of this second rheostaf.

| The two rheostats F and G are adjuste

- Taking the conditions as illustrated in the
would be. as follews —
- First: Field circuit is through first resist-
open at
magnet
cireuit
1Y ction at
table is making its

bie

_ d by
the intended working condi-
cutting and

00

ture circuit: U, the controller, considered gq
structure: V,
a planer, con-
shift the con-
troller from one to the other of its two posi-
series of six fixed contacts for.
series of four movable
_ and codp-
erating with the fixed contacts when. the mo-
' leh speed and the pianer table mak-
: \cking stroke: and Y, a pair of mov-
“able contacts carried by the controller and
cobperating with the fixed contacts when the
speed and the planer ta
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" its bocking stroke, INOVINEG
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fron
and the motor

segment 2Ny

left;

&2

9

o

i hacking stroke, anid
ative to the tumbler. The field circuit 18
{ whe positive main through rheostat ¥
feld to the negative main.
The main armature cireuit 18 from positive
. A to contact point W', to controller
) X, _to controller segment X', to
magnet M, to solencid O through variable
resistance N  and its rheostat arm,
arnature and from the armature to contact
point W?, ontroller segment X, ‘thence tO
ontroller segment X* and to negative main
B. The shunt circuit commeneing &t posi-
tive contact W' goes thirough segment X,
contact W4, switeh Q which 1s closed, solen-
oid R and to the negative main.

Second: The planer table nears
to the left; it en-
cages the tumbler and shifts 1t somewhat to
‘he left: the four moving contacts X of the
controller leave the fixed contacts; all con-
‘acis of the controller are therefore momen-
tarily open; the circuit through the field re-
mnains closed; all other circuits are open; the
pmature is turning by momentum in back-
ine direction in the enercized field; magnet
\[ i deénergized; switeh J is closed by 1its
spring; short civeuit 11 1s closed across the
armature; the armature NOw acts as a gen-,
erator: short circuit rheostat I brings & load
upon the armature tending to slow 1t and
stop it; the armature stops or slows down
sufficiently for safe reversal of current; the
armature-stopping load in the short circuit
‘s to have been suitably adjusted ‘at short
circuit rheostat 1. . -

Third: Table has completed 1ts backing
stroke; tumbler hasd moved clear to the
controller is moved to the left; con-
tacts ¥ codperate with the fixed contacts;

el rfj

. magnet M 1s slightly energized and tends to

o0

open switch J; magnet K 1s strong but losing

strength; magnet Kis scting through shorter
air gap than magnet M: switch J remains

losed till magnet K weakens. and magnet M
strengthens sufficiently to open the switeh;
main current is now in Teverse direction
through armature; armature short cireuit 1s
open; field is eneryized by current through
both rheostats F and G in parallel; current
through field is thereby increased; armature

turns in cutting direction at slow cutting

o0

00

cuit may be traced

speed. The cirewts for forward running are
as follows: The field is partly supplied from
the positive main through resistance
partly through the positive main throu h
fixed contact W3, segment Y, contact. /8
ard resistance G. The main armature CIT-
through the line T In &
the course described for
The shunt circuit P 1s

reverse direction to
hackward running.
as before deseribed.

Fourth: At the end of the slow cutting
«troke n reversal is affected as before, the ar-
msiure short cirenit being closed prior to and,

moving to the leit |

to the.

-the end of

ol il L —

by the action of

automatic or

-rangement

stat to maximum

| ing to open it, combined

l

885,478

during the reversal, and
current is again through first resistance F
alone. o .

Fifth: Switch Q is to have been adjusted
to the proper load limitations of the motor;
all Tegulating resistance will be in when the
motor is starting; 1t will be quickly cut out
solenoid R during reduc-
the current may exceed the

Hon of resistance

predetermined amount; thensolenoid O opens

switch Q; solenoid R 1s desnergized and re-
sistance N

is immediately cut mj switch Q

“loses whew obstruction is past; resistance-

reduction at N may then continue.
The controller has been illustrated-as an

is to be undeérstood the controller referred to
in the claims does not necessarily involve
machine-moved OT automatic switching de-
vices. - - j - o
It is to he understood that the illustration
is exemplifying only, )
being obvious to those skilled m
the art. We have simply explained the
principie of our invention and the best mode
i which we at present comtemplate apply-
ing that principle. | '
~ We claim:—

*

1. A motor controlling system cOMprising

2 motor field, an armature, supply connecs

rions for furnishing current to
armature, & short circult across the armature,
o normally: open switch In said short circuit,
means for operating said switch at or before
reversal of armature current, a pair of rheo-
stats in parallel in the field supply connec-
tions, and a controller adapted to reverse the
direction of current in the armature and to
alternatively bring one or both of said rheo-
stats into action, combined substantially as
set forth. ' ! -

the field and

at reversnl the field

machine-operated device, but it

many variations In ar-
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9 A motor controlling system comprising

¢ motor field, an armature, sup
tions for furnishing current to the
armature, a controller for reversing the di-
rection of current in the armature, a short
circuit across the armature, a normally open
switch in said short circult, means for closing
said switch prior to and during reversal, a
rheostat in the armature-supply circuit,
means for automatically putting said rheo-
resistance, an eiectromag-
netic device controlling said rheostat, a nor-
mally closed adjustable switch controlling
said electromagnetic device, and an electro-
magnetic device in the armature sup ly cir-
cuit codperating with said switch-and tend-
substantially as set
forth. - .

‘3. The combination of a field, means for
supplying the field through a single eontrol-
ling device tor one direction of rotation of the
motor and through two controlling devices
tor the other direction of rotation, & main ar-

mature circuit including a magnet, and an
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armature short circuit includin%

- cutt,

10

186

- cult, an armature circuit, Including an ‘elec-

20

-magnets and arranged
armature short circuit.

close the shunt circuit and actuated by the

: the'shunt circuit and actuated
oid of the armature circuit and g

BEs4a7e

8 magnet
and a single switch controlled y the two

to open

- 4. The combination of g closed field cir-
an: armature circuit including an elec-

tro-magnet; a solenoid and g rheostat, an ar- |
mature short-circuit including an electro-
magnet, s switch controlled by the twp elec- |
tro-magnets and arranged to o 1ose
the armature short-circuit an a ‘
1t 1 itch arranged to open and.

solenoid of the armature circuit and a shunt
solenoid arranged to actuate the rheostat.
4. The combination of a closed held cir-

tro-magnet, a solenoid and a rheostat, means
for reversing the armature circuit, an arma-

circuit including an electro-mag-
net, a switch controlled by the two electro-.

magnets and -arranged to open and close the' |
- armature sh

ort circuit, and a shunt. circuit |
mmeluding a switch arranged to open and close
y the solen-

field eircuit,

shunt sblen— I

8

field regulating device, a main armature cir-
cuit including an electro-magnét, a solenoid
and a rheostat, a controller for reversing the-
sald controller having means for
placing said second regulating device #n the 35
armature circuit in one direction of opera-

‘tion and for eutting it out in the other direc- -

tion, an armature short circuit including an
electro magnet, a switch controlled by the
ts and arranged to open

two. electro-magnéts 40

| and close the armature short circuit, a shunt, -

circuit including a switéh arranged to open
and close the shunt circuit and actuated by

- the solenoid of the armature circuit, and g
.Solenoid in the shunt

: circuit arranged to ge- 45
t___u&te the rheoSta,t, ,- - .
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