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- Application filed December 11, 1908. - Serial No. 467,005.

To all whom 1t may concern.: _
Be it known that I, Arrrep Davip WiL-

LIAMSON, a subject of the King of Great

Britain, residing at River Don Works, Shef-

field, in the county of York, England, have
“Invented certain new and useful Tmprove-
. ments‘in Electrical Apparatus for Working

Planing-Machines and other Reciprocating
Tools, of which the following is a specifica-
tion. - L

This invention relates to electrically actu-
ated planing machines and other recipro-

cating tools that work with a comparatively

-~ slow cutting stroke and a quick return stroke.

18

20

I have already used machines of this kind in
- which the electricaiapgaratus comprised a |.

reversible variable speed electric motor con-
trolled by a reversing switch and a starting
switch which were mechanically operated

from the reciprocating member or table of
the planing machine and controlled circaits

by which the motor was successively worked

“at a suitable slow speed for effecting the cut-

29
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- the various operations taking
-matically in proper sequence so long as the

chine I employ a cumbined reversing and -

45

ting stroke of the machine, was retarded and

reversed at the end of such stroke, was re-
started and worked at a quick speed for
effecting the return stroke of the machine,
was retarded and again reversed at the end
of such stroke and restarted at the slow speed

to effect another catting stroke and so on,-

the reversal and restarting of the motor being
always made in a strong magnetic field and
lace auto-

machine continued at work. -
According to my present invention £ still

employ a reversible variable speed . electric
| erforms the various functions
mentioned” above, but instead of - using

motor which

switches operated by mechanical meansfrom
the reciprocating table of the planing ma-

starting switch which is controlled electric-

ally by means of two solenoids which are:
alternately energized by current passing in |

circuits controlled by a master switch that
receives its movement from the reciprocating
table of the planing machine. - Thé said com-

- bined reversing and starting switch has an
oscillatory contact arm which under the in-
fluence of ‘spring pressure or- equivalent
meéans tends to assume an intermedidte posi--

tion forshkort ¢ircuiting the armature through

- -—— g - o

Specification of Letters Patent.

' A 15 the combined starting an

| trolling 'the solénoid circuits.

CATING TOOLS.
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influence of the solenoids moves from its 55

intermediate position 'in alternately oppo-
site directions for controlling the series field
windings and the direction of current in the
armature. The osailatory contact arra on

the cmn{)letion of 1ts movement from the 60 -

intermediate position in either direction also
operates suitable mechanism for inserting a
speed regulating resistance in the shunt field
winding-during the quick return stroke and
for removing sald resistance or the main part 65
of i1t during the cutting stroke. '

I will describe my invention more fully

with reference to the accompanying draw-

Ings, in which:— T -
Figyre 1 is a diagraminatic view showing- 70
the various circuits and connections of the
electrical apparatus. Figs. 2 to 8 illustrate
in detail the construction of the combined
starting and reversing switch; Fig. 2 being a
plan; Fig. 3 a herizontal section on the line 75
1, 1; Iig. 4 a vertical section on the line
2, 2; Fig. 5 a horizontal section on the line
3,3 of :ﬁ‘ig. 3; and HFigs. 6, 7 and 8 detail
views of certain hammer switches  herein-

after referred to. Fig. 9 is a diagram illus- 80

trating the condition of the circuits at the
various steps In the operation of the ap-
paratus. | o

Referring first more particularly to Fig:_ 1;

switch. B' B* are.the solenoids controlling
said switch. C is the master switch con-
DrD* D3 Dt
are the series field windings of the mdtor:
and I} is the starting resistance.

shunt field winding, and I is the armature. *
K™ 1s the speed regulating resistance which
1s adapted to be set:into the desired position
for mtroducing more or less resistance in the
shunt winding E of the motor according to 95
the sueed at which the cutting stroke of the
machine is to be effected. The said com-
bined starting and reversing switch com-

prises the oseillatory contact arm @ and two

concentric series of fixed contacts symmet- 100

rically arranged on either side of a vertical
lme, the starting contacts on the lefs coming
into action when the planing machine is
working in one direction and those -on the

right coming into operation when the pian- 106

Ing machine is working in the other direction.
The Inner series of contacts consist of two

‘the stafting resistance and which under the | segmental pieces £ connected with the motor

reversing 89

E is the 90
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~ -armature ¥. The oOuter series consist of
various segmerftal pieces of which those
marked d' d* d® d* are connected with the
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windine & of the motor. These hammer

switches ¢! €2 and the other hammer switch b

series fleld ‘windings, the contact pieces d* | are all opened at the completion of the move-

being also-connected with the negative main
(—); the contact pieces d are connected with
the positive main (+) and those marked d?
are connécted with the starting resistance
D through the contacts d* &>.

The solenoids B! B? have the contiguous'

ends of their windings connected with a
hammer switch &, the fixed.contact of which
is connected with the fixed contacts d of the
combined starting and reversing switch A;
this hammer switch b is actuated mechanic-

ally by the combined starting and reversing.

* . - '
switch and controls a resistance 3° forming

part of the solenoid circuits. The outer ends
of the solenoid wiudings are respectively con-
nected with the fixed segmental contacts ¢t ¢
of the master switch C. Thiy.masterswitch
also has another fixed segmental contact ¢
which is connected with the fixed contact of
a mechanically actuated hammer switch e.
This master switch has a switch arm ¢t which
1s mGunted on an axle ¢® that carrics another
arm ¢%. This latter. arm is coupled to a
sliding block on the planing machine by a
rod ¢’ and as this sliding block is moved to
and fro by the action of tappets on the
reciprocating table of the planing machine

as is well understood; the said ‘arm ¢ (fo--

gether with the switch arm ¢f) is caused to
oscillate ‘about ‘the axis of the axle ¢%. A

short arm ¢® 1s also provided on the- axle ¢

for lifting the hammer switch ¢ when the

switch arm ¢t ‘moves toward the right, the |

sald hammer switch closing again under the
influence.of a spring when the said switch
arm moves toward the left. The core of
the solenoids B* B2 is'connected mechanically
with the contact arm @ of the combined
starting and reversing switch, so that when
one of the solenoids is energized the said
core moves the contact arm @ in one direc-

~tion away-from its intermediate position in

50

55

which it lies on a horizontal line joining the
two fixed contacts d°, d°; snd when the other
solenoid 1s energized the core moves the said
contact arm in the opposite direction from
its intermediate position. The said contact

arm returns promptly to its intermediatei ‘
- field

1 hand contact d* and thence to the negative

position under the miluence of springs when
the solenoids are not energized. The move-
ment of the said contact arm when under
the influence of either of the solenoids, js
retarded by a dash pot dévice which how-

. ever does not interfere with the prompt re-

60

turn of the contact-arm to the intermediate

position when the solenoids are not encr-
gized. |

e! ¢* are other hamiuer switehes which are

ment of the contact arr « 1y one direction

inserted ut the proper times in the shunt

70

(corresponding with the quick return stroke

of the reciprocating table of the planing ma-
chine), but-only the hammer switches ¢ and
b arc-opened at the completion of the move-

rection, (corresponding with the slow cutting

79

stroke of-the reciprocating table) as will be - -

herelnafter more fully explained.

When the contact arm « is in its internie-

diate position which it assnmes wlhen the cir-
cult turough the solenoids is broken by the
master switch C, the armature is short-cir-

|
?
i
|
i ment of the contact arm @ in the opposite di-

| hammer switches ¢! ¢* are closed, and the se-
ries field windings D* D? 133 D* are cut out of
' Cil'(f-llit.:':'_'-" -

When the master switch C is actuated by
thé quick return movement of the reeipro-
cating .table of the planing achire, and
moved toward the left into the position shown
In Fig. 1, its switch arm ¢! connects the fixed
contacts ¢'¢* and thus pcérmits current to
rass {rom the positive main through the wire

'to the hammer switeh b (which at this tiime
| is closed) and thence, through the wire 4%, to
the winding of the solenoid B, whence the
current passes, by the wire §°, to the contact
¢t and-thirough the switeh arm ¢ to the con-
tact ¢*; froim this contact the current passes
| through thie short wire ¢* (o the lixed con-

g B S b 1 o
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wire b4, to the lixed contact of the hanuner
switch ¢ and thenee, througn the wire 6%, to
the negative main.  The solenoid I3 being
thus energized causes the contuct arm @ (o
cominence moving away {rom 1its Interme-
-diate position and to act upon the four left-
hand contacts ' «* «* d* 1n succession. On
-teaching the first of these contacts viz: o,
the circults and connections are as shown in
| Diagram 1 of Fig. 9; that is to’say current
. passes from the positive main through the
right harld contacts d, f, the wire f, the ar-
mature I, the wire £3, the left hand con-
tacts f d', the wire d° the series field windings
*, the starting resistance D, the series
windings ID® D4 the wire d7, the left

o N T THN W T
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main. At this time current from the posi-

| tive main also passes from the wire ¢ through
i the shunt ficld winding E, the wire ¢* and
the hammer switches ¢! ¢ (which are closed) -

‘to the wire §* and. thence to the negative

Cwain. The shunt field winding is thus at

Cthis tune fully exeited, no resistance being
inserted in its cireuit.

also actuated mechanically by tlie combined | ¢ in continuing its movement nioves slowly

starting and reversing switch and coutrol

_p"

“over the nexi three left hand contaets of® ¢2 o4

65 the speed regulating resistances 1% that are ~ and by so doing cuts out from the armature

| cutted through the starting resistance D,
the shunt field winding K'is {ully excited, the’

The satd switeh arm
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tact of the hammer switeh ¢, tience, by the

N

110

TL5

120

125

130

]
|
- i i — S Pt B o Frareiedr Sens B AewTE

L]
- oy g yeeeeseeee— b e gy, - ey -, L&

Ny w gl

.
pguinw Py

-
T

L1 =

gy ik el —-— -

L -
B — e iy S ur gl WA AN wr wb B el W E b b el .- e . -oE



b

Rl e
r

e grak .

.

Trrey o ) T -

- 45

10

19

20

919,411 . o S = 3

circuit, first the two seriss field coils D' D* 1 upon the current passes from the positive

(see Diagram 2 of Fig. 9), then the starting | main through the wire b', the hammer switch,

resistance D (see Diagram 3 of Fig. 9) and | (which is closed) and the wire b, thence

finally the remaining two series field coils D
D+ (see Diagram 4.of Fig. 9). The switch
arm ¢ then occupies.the position in which
it is shown in Fig. 1 in which the armature
is connected directly across the mains and
the machine performs the slow- cutting
stroke. ‘As the said switch arm a reaches
this position it causes the two hammer

" through the winding of the left hand solenoid

- B2, the.wire b%, the contacts ¢*, ¢*, the short 70

wire ¢®, the fixed contact of the hammnier
switch ¢ (which has been previously opened

L by the short arm ¢® of the arm ¢* dcting on

' the tail thereof), the wire %, the fixed con-

i tact of the hammer switch ¢?, and the wire * 75
r

back to the negative main. - lhe contact

switches b and ¢ to open. The effect of ; arm a then moves under the influence of the-

opening the switch b is to insert the resist-
ance b'in the winding of the solenoid 13, so as
to reduce the heating eflect of the current atter
the said solenoid has performed the work of
moving the said switch arm. 'The opening
of the switch ¢ has the eflect of inserting 1n
the shunt field circuit E the proper amount

of initial resistance .to which the speed regu--
lator £ has been previously set for.obtain-

-~ ing the required degree of speed for the slow

25
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cutting stroke of the ‘machine depending
upon the nature of the work under treat-
ment. When this switch ¢* is thus opened,
the current passes from the positive main

through the wire ¢, the shunt winding 1% and.

Q

the wire e*, to the fixed centact of the said

switch ¢!, thence through the wire ¢, the
small amount of resistance e*, the wire ¢°, the
hammer switch e? (which is closed), the wire
® and thence to the negative main. |
The contact arm ¢ remains in this position
(Fig. 1) until the cutting stroke is nearing
completion, when tle tappet mechanism on
the reciprocating table of the planing ma-
chine moves the arm ¢* of the master switch
C toward the right. As the said arm ¢* 1n
performing this movement reaches a neutral

position between the two contacts ¢! ¢* 1n

which these contacts are broken, the circult
through the winding of the solenoid B’ 1s also
broken. The said contact arm ¢ being there-

fore no longer held by the influence of the so- |
lenoid in the position in which it is shown in
~ Rig. 1, promptly retuins under the influence

of 1ts springs or equivalent means 0 the n-
termediate position in which it joins the con-
tacts f and &°, thus short-circuiting the arma-
ture ¥ through the resistance D and stopping
its rotation by the ,braking eflect of the
strong magnetic field. As the said contact
arm ¢ resuines this intern:ediate position, 1t
also permits the hammer switches b and ¢' to
close again, thus cutting out the resistance °
from the solenoid cirguit and the speed regu-

lating resistance ¢! from the shunt field cir--

cuit and ohtaining the maximum strength of
magnetic field for stopping the rotation of
the armatuve as aforesaid, prior to. the te-
versal of its direction of rotation (see Dia-
oram 5 of Fig. 9). The said arm ¢* of the
master switch In continuing. its aforesaid
movement to the richt reaches a position in

| left hand solenoid B* in the opposite direc-

| tion to that aforesaid and travels slowly over
. the two left hand contacts / and d and the 80
' four right hand contacts d' d? d* dt. The
- current through the armature circuit is thus
reversed, passing from the positive main to
the left hand contacts d, 7, then through the -
wire 12, the wire f*, the right hand contact f 85
and to the contacts d' d* ¢* and d* In succes-
sion, and back to the negative mamn, thus
cutting oat the series field coils and the
starting resistance as before (see Diagrams 6,
7 and 8 of Fig. 9). . As the said contact-arm 90
« completes this movement it opens the three
hammer switches b, ¢! and ¢®. The opening
| of the hammer switch b causes the resistance
b® to bLe inserted in the winding of the solen- |
' oid B? as in the case when the right hand so- 95
lenoid was energized. The opening of the
two hammer switches e! e? has the effect of
causing the current in the shunt field circuit
‘to pass from the positive main through the
wire ¢, the shunt winding E, the wire ¢*, the 100
fixed contact of the hammer switch e, the -
wire €3, the whole of the speed regulating re-
sistances of the speed regulator E*, thence
through the wire €7, the fixed contact of the
hammer switch ¢, and the wire ® back to 105
the negative vyain. The whole of the re- |
‘sistance being thus inserted in the shunt
-circuit of the motor, it runs at 1ts maximuin
Sﬁ for the quick return stroke of the ma-
chine (see Diagram 9 of Fig. 9). The said 110
contact arm a remains in the aforesaid posy-~ =
tion until the reciprocating table of the plan-
ing machine .approaches the copipletion of
its quick return stroke, whereupon the arm
| ¢t of the master switell C is moved toward 115
the left by the tappet mechanism and in so
- moving first permits the hammer switch ¢ to
close, then breaks the contacts ¢* € and the

I circutt through the loft hand solenoid B? and L

' closes the contacts ¢! ¢® for recommencing 4 120.

| fresh cycle of operations. The effect of clos-

ing the hammer switch. ¢ is to cut-out the bulk"

of the speed regulating resistance from the

shunt field cir¢uit, by reason of the current

' being then akle to pass from the wire €* ¢f 127

" the shunt, field circuit through the fixed cop-
tact of the hammer switch ¢, the wire €%, the.
small portion e* of the speed regulating re-
sistance EX, the wire &, the wire £°, the closed

65 which the .contacts ¢* ¢® are joined, where- hammer switch ¢, the wire b% the fixed con- 180
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tact of the hampier switchi e? to the wire b°
and thus to. the negative main. This oper-

h

ation.takes place a fraction of time in ad--

vance of the return movement of the contact
arm @, and occurs when the arm ¢t of the

- master switch .leaves the contact ¢ and

10

breaks the circuit through the solenoid B2,
and" therefore just Lefore the hammer
switches- b, ¢!, ¢* close again under the action
of the said contact arm «. An earljer

| sf_;rengtﬁhening of the shunt ﬁgld of the notor

15

25

_~ spindle a'.upon the outer end of which is

30

39

1s. thus obtamed and consequently a more
ready reversal of the motor, than would
otherwise be the case (see Diagram 10 of Fig.

9). ' As the said contact arm @ thus returns.

to its intermediate position joining the Con-
tacts f-and d° and permits the hammer

switches b ! and e? to again close, the circuit,

through the armature F is short-circuited
through the resistance D as before and the
armature comes to rest in a strong magnetic
field. preparatory to’being reversed, where-
upon the said contact arma moves in the op-

posite direction to cause g fresh cutting stroke |

I will now describe the constructional form |

of the machine (see' Diagram 11 of Fig. 9).

of the combined starting and reversing
switch shown by Figs.2t0 8. It comprises g,

mournted the contact arm a. This arm car-
ries at-its extremities holders for the carbon
contacts-which bear upon the aforesaid two
series of stationary contacts that are fixed to
the plate A! of slate or other msulating ma-
terial. This plate A!is situated above a box

- or casing A* within which are arranged the

40

two.Solenoids B* B? and the resistance b
(If1ig. 5). The inner end of the said spindle
a' carries a .toothed wheel or segment q?
which gears with rack teeth 5 formed on the
middle part of the solenoid core B. To the
lower side of the said toothed segient ¢ 1s
attached a cam plate @® which is in the form

" of a flanged ring having in its flaneed portion

20

95

60

65

a® a’.

two ‘Inclined or inverted V-shaped recesses ;
| { A . ' -
- slot ¢ (Fie. 2) with which a mn qg!f engages..

against the walls of wlich bear a pair of

spring rollers af ¢4, whose function is to cause
¢

1e sald spindle @' and its contact arm « to
always assume.the proper intertiediate posi-
tion hereinbefore stated, when the solenoids
are inactivé and the said spindle is being re-
turned by the springs «* ¢ (Fig. 4). - These
springs are connecte.l at their inner ends to
the opposite sides of vi:e said cam plate at a® ¢
and ab their outer ends aré connected to the
box or casing A? by means of adjustable eyes
The aforesaid solenoids

the ends of the core B are furnished witl: Cuy)
leathelis Bt that -work in said harrels Jike
pump pistons. The end covers B* of the

solenoids hiave inwardly projecting Lousses I3% ¢

that fit.into the outer ends of the suid bar-
rels B® . These bosses are per! orated and
have serew-threasded cavities to receive ajr

' I* have !
tubular barrels B? (Fig. 3) fitted therein and

* --"

L .

W

rior of the barrels B® more freely than it can

| valves B’ adapted fo admit air to the inte-
| escape,_thus'(:Gnstituting the dash pot device

slowly while the contact arm q is moving to
| one or other side of its intermediate position

and to move quickly
] Fosition under the action of the springs a®.

arm @, the core B lies in the position shown

|
l On the said core moving say to the right un-

der the influence of the solenoid B’, the said
core sucks in air through the left hand valve
hy thelifting of the ball B8and the consequent

I-this movement the air at the right hand en

| of the core B can only pass slowly .through
the Tight hand valve by way of the con-
tracted passage B. When the action of the
| solenoid B! ceases, the springs ¢ quickly re-
turn the core to its original position by reason
of the fact that the airin front of the left hand
end of the core can freely pass out by the

ter freely in front of the riehit hand end of the
core, through the lifting of the ball B® of the
right hand valve. If the core be mnoved to-

‘ward the left by the influence of the solenoid -

opening of the passage B, but as the ball B
of the right hand valve remains closed duﬁng |

| for causing the -solenoid core B to move ,
70

when returning to that -

n.the intermediate position of the contact -

76

1n Fig. 3, with a space at each of its ends.

80

85

90

hole B* and that air can at the.same time en- -

B? the ball B® of the left hand valve remains

closed so that the air has to. be foreed slowls
| through the contracted pussage B of this
valve, while air is sable to enter freely
through the right hand valve by lifting the
ball I'* of such valve. When the solenoid
B* becomes inactive the said core returns

the core can freely pass out by the hole BX

front of the left hand end of the core through

| Near the outer end of the said spindle 4! is
fixed a disk ¢ having ‘therein a segmental

| 'This pin is carried by a link @ which is

works. To the other end of the said lever
a* 1z hinged an arm ¢’ which is coupled to a
| crank o' cartied by a -transverse rocking
shali «'" mounted in bearings on the insu-
lated plate A'. At its.opposite ends this
| rocking shaft has stirrup pieces «'® which lie
beneath the aforesaid haminer switches e e,
atl b, The hammer switches e! ¢ are hinged.
- to w shaft € and the hammer switch b, is

hinged to a shaft 6*. When the rocking
shaft «'7 is rocked in oue direction, it will, by
- means of the stirrup pieces, lift all of the said
thanuner switches against the resistanee of
| springs witli which the latter are provided.

and air-can at the same time enter freely in

the hiting of the ball B® of the left hand valve.

100

quickly under the action of the springs o be- -
| cause the air infront of the richt hand end of -

105

110

hinged to one end of a lever q®. This lever .
Is mounted on a stationary pivot @' carried”

by the socket «' in which the spindle a*. 115

120

125

| When the suid shaft ¢'7 is rocked in the oppo- 130
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_is effected by the ends of the slot ¢*in the disl:
. 'a® acting
10

30

] -

W
on
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site direction it will'lift: the hammer switches
¢! &nd-b without affécting the hammer switch
¢}, this result béing obtained- by providing
the said hammer switches ¢! and b with fail
piees that lie beneath' corresponding fingers
or lugs a*®
shaft. The.rocking motion of the said shaft

upon the pin ¢ of the link o'
The said slot occupies a central position with

respect to the sald pin when the contact arm

@ 18 1o the nmitermediate position and acts
upon the pin asone or other of its ends comnes
against the said pin, when the arm @ com-

pletes its angular movements in either direc-

tion. | - |
What I claim and.desire to secure by Let-
ters Patent of the United States is—

1. In electrical apparatus for automatic-

ally working planing machines and other re-
ciprocating tools; the combination with a re-

- versivle ‘variable speed electric motor, of a

combined reversing and starting switch con-
trolling the circuits by which -the motor is
caused to change its revolpition and speed for
effecting in one direction the slow cutting
stroke’and in the other direction the quick

return stroke, electrical means for actuating

the aforesaid combined reversing and start-
ing switch, and a master switch receiving its

“movement from .the reciprocating table of

the planing machine for controlling the cir-
cuits appertaining to (he aforesaid electricul
maans. |

2. In electrical apparatus for autonatie-
ally working planing machines and other re-

ciprocating tools; the combination with a re-

versible wvariable speed . electric -motor, -a

(Figs. 6 and 7) on the said rockine.

¥

versible variable speed electric motor, a’

- starting resistance and a speed regulating re-

|

LI 5

|

L L F )

starting resistance and i speed regolating re-

sistance, of a combined reversine and start-
Ing switch having an cscillatory contact aros,

- means tending to cause said contact arm to

~contact arm to move from its intern:ediate |

50

40

65

‘the main

assume an intermediate position for short
cirewtting the armature through the starting
resistance, electrical means for cansing said

position in alternately opposite directions for

controlling the serics field windings and the

direction of the current in the circuit of the
arntature of the aforesaid motor, means ac-
tuated on the completion of the movement of
the aforesdid arm from its intermediate posi-
tion in either direction for inserting the speed
regulating resistance in the shunt field wind-
ing. of the motor during’ the quick-return
stroke and for removing said Yesistance or
art thercof during the cutting
stroke, and a master switch receiving its
movement from the reciprocating table of the
planing machine for controlling the circuits
appertaining to the aforesaid electrical

11eans.

3. In clectrical apparatus for automatic-
ully working planing iachines and other re-
ciprocating tools; the coinbination with a re-

-

!
|

!
!
-f

sistance, of a combined reversing and start-

Ing switeh having an oscillatory contact arm,

springs tending to cause said contact arm to

70

assime an intermediate position. electrical -

teans for causing said contact arm to nmove
frowm its Intermediate position in alternately
opposite directions, means actuated on the
completion of the movenent of the aforesaid
arm from its intermediate position in either
direction for inserting the speed regulating

5

resistance -in the shunt field winding of the

motor during the quick return stroke and for
romoving sald resistance or the main part
thereof during the cutting stroke, and a mas-

ter switch receiving its niovement from the

reciprocating table of the planing machine
for controlling the circuits appertaming to

the aforesaid electrical means.

80

4. In electrical apparatus for automatic-- |

ally working planing machines and other re-
ciprocating tools; the combination with a re-
versible variable speed electric motor, a
starting resistance and a speed regulating re-

90

sistance, of a combined reversing and start-

ing switch having an oscillatory contact armi,
1 spindle to which said contaet arm is se-
cured, springs attached to- oppositely situ-
ated pomts relatively to said spindle and
tending to cause said contact arm to assume

an intermediate position, electrical means for

causing sald contact arm to move from its
mterisediate position in alternately opposite
directions, means actuated on the comple-
tion of the movement of the aforesaid -arm
from its intermadiate position in either direce-
tion for mserting the speed regilating resist-

100

anee in the shunt field winding of the motor -

during the guick return stroke and for- re-
moving sald résistance or the ain part.
thereof during the cutting stroke, and a mas-
ter switeh recelving its niovement from the
reciprocating table of the planing machine
Lor controlling the circuits wppertaining to
the uforesaid electrical. means.

9. In clectrical appuaratus for automatic-

ally working planing machines and other
reciprocating tools; the combination with
a reversible variable speed electric motor,
a starting resistance and a speed regulating
resistance, of a combined “reversineg and
starting switch naving an oscillatory con-
tact arm, a spindle to which said contact
arm” 1s secured, a cam-plte attached  to
said spindle, springs attached at opposite

points on said -cam-platé and ten mg to

cause satd contact arm to assume an inter-

mediate position, spring controlled rollers:

engagimg with the cam plate for causing
sald cam jl)lzite, spindle, and contact arm, to

assume their true intermediate position"
when moving under the ‘influence of the-

110

115

120

aforesaid springs, electrical means for caus- -

ing'said contact arm to move from its inter-

1%0
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15

20

mediate position in alternately opposite
directions, means actuated on the com-
pletion of the movement of the aforesaid
arm from its intermediate position in either
direction for inserting the speed regulating
resistance in the shunt field winding of the

otor during the quick return stroke and

for removing said resistance or the main
part: thereof during the cutting stroke, and

i master switch. receiving its movement.
from the reciprocating table of the planing

machine for controlling the cirecuits apper-
tammng to the aforesaid electrical means.

6. In electrical apparatus for automatic- |
ally working planing machines and other
‘reciprocating tools; the combination with

L

a reversible variable speed electric motor,
8 starting resistance and a speed regulating
resistance, of a combined reversing and
starting switch having an oscillatory con-
tact arm, means tending to cause sald con-
tact arm- to assume an intermediate. POSi~

tion, electrical means for causing said con-

- tact arin to move from its intermediate

29

position i alternately opposite directions,
means for enabling said contact arm to per-
form its oscillatory movements sluggishly
in one direction and quickly in the other

- direction, means actuated on the comple-

30

35

tion of the movement of the aforesaid arm
from its intermediate position in either di-

‘rection for inserting the speed regulating

resistance in the shunt field winding of the
motor during the quick return stroke and
for removing said resistance or the main

part thereof during the cutting stroke, and

4 master switch receiving its movement

10

45

from the reciprocating.table-of the planing
machine for controlling the circuits apper-
taning to the aforesaid electrical means.

7. In electrical apparatus for automatic-
ally working planing machines and other
reciprocating tools; the combination with
& reversible variable speed electric nmotor,
A startmg resistance and a speed regulat-
g resistance, of a combined reversing and

-starting switch having an oscillatory con-

60

65

tact arm, means tending to cause said con-
tact arm to assume an intermediate POosi-
tion, a pair of solenoids adapted to be al-
ternately energized for causing said contact
arm to move from its intermediate position
m alternately opposite directions, means
for enabling said contact arm to perform
its oscillatory movements slugeishly in one
direction and quickly in the other direction,
means - actuated on the completion of the
movement -of the aforesaid arm from its
intermediate position in either direction
for inserting the speed regulating resistance
in the shunt field winding of the motor
Juring th-
moving said resistance, or the
thereof during the cutting stroke, and a
master switch receiving its movement from

quick return stroke and for re- |
nam part

s o 919411

o, e el

= ———

the reciprocating table of the planing ma-
chine for controlling the ecircuits apper-
taling to the aforesaid solenoids.

5. In electrical apparatus for automatic-

ally working planing machines and other re-
ciprocating tools; the combination with )

| reversible variable speed electric motor, a

starting resistance and a speed regulating re-
sistance, of a combined reversing and start-
Ing switch having an oscillatory contact-arin,
means tending to cause said contact arm to
assume an intermediate position,:a pair of
solenoids adapted to be alternately energized
for causing said contact arm to move from
1ts intermediate position in alte.nately oppo-

site directions, a movable core common to -

sald solenoids, gearing connecting said core
to the contact arm, means for enabling said
core to move slugeishly when under the in-
ftuence of the alternately energized solenoids
and to move quickly in its return, means ac-
tuated on the completion of the movement
of the aforesaid arm from its intermediate
position in either direction for mserting the
speed regulating resistance in the shunt field
winding of the motor during the quick return
stroke and for removing said resistance or the
main part thereof duritg the cutting stroke,
and a master switch receiving its movement

from the reciprocating table of the planing

machme for controlling the circuits apper-
taimng to the aforesaid solenoids. |

9. In electrical apparatus for sutomatic-

ally working planing machines and other re.
ciprocating tools; the combination with o
reversible variable speed eclectric motor, a
starting resistance and a speed regulating re-
sistance, of a combined reversing and start-
ing switch having an oscillatory contact arm,
means tending to cause said contact arm to
assume an mtermedmte position, a pair of
solenoids adapted to be alternately energized
for causing said contact arm to move from

1ts intermediate position in alternately oppo-
site directions, a movable core common to
connecting said core

sald solenoids, gearing
to the contact arm, a dash-pot device for
enabling said

rection and quickly in the other direction,

- neans. actuated -on the completion of the

movement of the aforesaid arm from its M-
termediate position in either direction for jn-
serting the speed regulating resistance in the
shunt field winding of the motor during the
quick return stroke and for removing said re-

‘sistance or the main part thereof d urmg the

cutting stroke, and a master switeh recoivin a
1ts movenient from the reciprocating table of
the planing mechine for controlling the c¢ir-

cults appertaining to the aforesaic solenoids.

10. In electrical apparatus for automatic-
ally working planing machines and other re-

ciprocating’ tools; the cowmbination with s

- contact arm to perform its
oscillatory movements sluggishly in one (i-

78
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starting resistance and a speed regulating re- | tools; the combination with a revercible

sistance, of a combined reversing and start-
ing switch having an oscillatory contact arm,’

a spindle to which said contact arm is se-

5 cured, a toothed wheel on said spindle, nieans
tending to cause said contact arm to assume
an intermediate position, & pair of solenoids
“adapted to be alternately energized for caus-
ing sald contact-arm.to move from its inter-
10 mediate position in alternately opposite- di-
rections, a movable core common to said
solenoids and having rack teeth thereon gear-
ing with the aforesaid toothed wheel, means
for causing said core when moved under the

15 influence of the alternately energized solen-

oids to perform its oscillatory 1movements
sluggishly in one direction and quickly in the
cther direction, means actuated on the com-

lotion of the movement of the aforesaid arm
me 1ts intermediate position in either direc-
tion for inserting the speed regulating resist-
ance In the shunt field winding of the motor
during the quick return stroke and for re-
movin

L
-

ter switch receiving its movement from the
reciprocating table of the planing machine
for controlling the circuits appertaining to
the aforesaid solenoids. ]
30  11. In electrical apparatus for automatic-
- ally working planing machines and other
reciprocating tools; the combination with a

reversible variable speed electric motor, a

‘starting- resistance and a speed regulating

35 resistance, of a combined reversing and start-

ing switch having an escillatory contact arm,
means tending to cause said contact arm to
~assume an intermediate position, a pair of

solenoids- adapted to be alternately ener-.
40 ?zed for causing said contact arm to move

rom 1ts.intermediate position in alternately
oppostte directions, a movable core common
to sald solenoids, gearing connecting said

core to the contact arm, tubular barrels situ-

435 ated within said solenocids and formed with
“air holes, pistons on the portions of the afore-
sald core where they work vithin said Lar-

r'els(i valves for retarding the movement of
sal

. core while moving under the influence
50 of the alternately -energized solenoids and
for allowing the return movement to take
place quickly, means actuated on the coni-

- pletion -of the movement of the aforesaid

arm from 1ts intermediate position in either
185 direction.for inserting the speed: regulating |

resistance in the shunt field winding of the
~motor during the quick return stroke and
for removing said resistance or. the iain
- part thereof during the cutting stroke, and a
20 master switeh receiving its movement from
the reciprocating table of the planing ma-
chine for controlling the circuit appertaining

to the aforesaid solencids. .
12. In electrical apparatus for vorking

65 planing machines and other reciprocating

sald resistance or the main part
thereof during the cutting stroke, and a mas-

variable speed electric motor, a starting re-
sistance and a speed regulating’ resistance,
of a combined reversing and starting switch
having an oscillatory contact arm, means

tending to cause said contact arm to assume

an intermediate position, electrical meaps for

causing sald contact arm to move from its

intermediate vosition in alternately opposite

directions, an auxiliary switch which nor-
-mally short circuits a part of the speed-regu-

lating resistance, a second auxiliary switch

70

which normally- short circuits the whole of

the speed-regulating resistance, means for
actuating the first-mentioned auxiliary switch
as the contact arm completes its movement
from its intermediate position for the cutting
stroke, means for actuating both auxiliary
switches as the contact arm completes its
movement for the quick return stroke, and
o master switch receiving its movement from
the reciprocating table of the planing ma-

chine for controlling the circuits appertain-

ing to the aforesaid electric .I means. -

13. In electrical apparatus for automatic-
ally working planing machinés and- other
reciprocating tools; the combination with a

‘reversible variable speed electric motor, a

starting resistance and a speed regulating

resistance, of a combined reversing and start-

90

90

ing switch having an oscillatory contact arm, -
a spindle to which said contact arm is se-

cured, a slotted disk fixed to said spindle,
means tending to cause said spindle and con-

tact arm to assume an Intermediate position,

electricals means for causing said contact
arm to move from its interniediate position
in alternately opposite divections, a hammer
switch which normally short-circuits a part
of the speed regulating resistance, a second
hammer switch which normally short-cir-
cuits the vhole .of the speed regulating re-
sistance, a rocking shaft, link mechanism
connecting the slotted disk on the spindle of
the contact arm with said rocking shaft, an
arm secured to sald rocking shaft for actu-

ating the first mentioned hammer suwiteh as

the contact arm completes its movement

104

100

110

fromits intermediate position for the cutting -

stroke, a sturup piece also secured to said
rocking shaft for actuating both hammer

115

switches as the contact arm completes its:

movements for the quick return stroke, and

a master switeh recelving its movement from
the reciprocating table of the planing ma-
chine for controlling the circuits appertain-
ing to the aforesaid electrical means.’

14. In electrical apparatus for automatic-
ally working planing machines and other re-
ciprocating tools; the combination with o re-

120

versible variable speed electric motor, a-

starting resistance and a speed regulating re-
sistance, of 2 combined reversing and start-
g switch having an oscillatory contact

arm, sneans tending to cause sald contact 130
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‘arm to assume an intermediate position, & | & spindle to which said contact arm 1s se-

pair of solenoids adapted to be alternately. |
energized for causing sald contact ‘arm to

move from its intermediate position in alter-
-5 nately opposite directions, a normally short-
* . circuited. resistance in the circuit- of sawd
‘solenoids, means actuated on the completion

. of the movement of the aforesaid arm from
its intermediate position in either direction

10 for inserting the speed regulating resistance
~in the shunt field winding of the motor dur-

ing the quick return stroke and for removing |
said resistance or the main part thereof dur- |

ing the .cutting stroke, means actuated on

- 15 the completion of the movement of the con-

. tact arm from its intermediate position m

either direction for inserting the resistance -

in the circuit of the solenoid that is for the
time being encrgized, and a master switch

20 receiving its movement from the reciprocat- .

ing table of the planing machine for con-

trolling the circuits appertaining to the afore-

said solenouds. P .
15. In’clectrical apparatus for automatic-

' 25 ally working planing machines and other re-

- ciprocating tools; the combination with a
reversible variable speed electric motor, a
starting resistance and a speed regulating
resistance, of a combined reversing and

30 starting switch having an escillatory contact

arm, means fending to cause sald contact
arm to assurite an intermediate position, a

pair of ‘solenoids aglapted to be alternately

energized for causing said contact arm to
35 move from its intermediate position in alter-
-nately opposite directions, a normally short-
“circuited resistance in.the-circuit of the said
solenolds, an auxiliary switch which nor-
mally short circuits a part of the speed-regu-
40 lating resistance, a second auxilary switch
which norinallv short eircuits the whole of
the speed-regulating resistance, o switch
which normally short-circuits the resistance
1in the solenoid circuits, means for actuating
45 the first mentioned auxiliary switch as the
contact arm completes its movement from
its- intermediate position for the cutting
stroke, means for actuating both auxiliary
switches as the contact arm completes ifs
50 movement for the quick return stroke,
means for actuating the solenoid resistance
switch as the.contact arm completes its
movement from its intermediate position
either direction, and o master switeh recerve
55 ing its movement from the reciproeafing
table.of the planing machime for controlling
thé crcuits appertaining 4o the aforesaid

- solenoids. o
16, In clectrical apparatus for sutomatic-
60 ally working planing machines and other re-
ciprocating tools; the combination with. a
reversible variable speed clectrie motor, a
starting resistance and u spead regulating re-
sistance, of a combined reversine and start-

' 65 ing switch having an oscillatory contact arm,

u
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cured, a slotted disk.fixed to said sl)indle_,
means tending to- cause sald spindle and
confact arm-to assume ansintermediate po-

 sition, a pair of solenoids adapted to be alter- 70

nately energized for causing sald contact
arm to move from’its intermediate position

in alternately opposite directions, 2 resist-
ance in the circuit of the said solenoids; a -
hammer switeh whichh normally short-cir- 75
cuits a part of the speed regulating resist-
ance, a second hamwmer switch which nor-
mally short-circuits thie whole of the speed
regulating resistance, & third hammer switch
which normeally short-circuits the solenoid. 80
circuit resistance, a rocking shaft, link nicch-
anism, conncctine tlie sictted disk on the -
spindle of the contact arm with said rocking

‘shaft, arms secured to said rocking shafi, for

actuating the hammers of the first and thrd 86
mentioned hammer switclies as the contact
arm completes its movement fron. its inter- -

| mediate - position for the cutting stroke,
| stirrup pieces also secured to said rocking
shaft for actuating 2ll the hammers of the 90

hammer. switches as the contact _arni- com-
pletes its movement for the quick return
stroke, and a2 master switch recelving its
movement from the reciprocating table of
the planing machine for controlling the cur- 95
rent In the aforesaid solenoids. |

17. In electrical apparatus for sutomatic-
ally - working planing machines and other re-
ciprocating tools; the combination with a re-

versible variable speed electric motor, of a2 100

combined reversing and starting switch con-
trolling the circuits by which the motor is
caused to change its revolution and spced for
effecting in one direction the low cutting

stroke and in theé other dircetion the quick 105

return stroke, electrical means for actuating
the aforesaid combined reversing and start-
ing switéh, a master switch receiving its.
movement from the reciprocatmmg table of

the planing machine for controlling the cir- 110

cuits appertaining to the aforesaid electrical
means, and an auxiliary switch actuated by
sald master- switch for cutting out the
greater part of the speed-regulating. resist-

ance 1mmediately the aforesald master 115

switch.commences to e actuated by the re-

ciprocating table of the planmg machine at

the completion of the quick-return stroke.
18. In electrical apparatus for automatic-

ally working planing machines and- other re- 120

ciprocating tools; the combination with a re-
versible variable speed electric motor, «
startine resistance and a speed regulating ve-
sistance, of a comb;ined reversing and start-

ing switeh having an oscillatory contact arm, 125

means tending to cause said contact arm to
assume an mntermediate position, electrical
means for causing said contact arm to move
fromits intermiediate position in alternately

opposite “directions, an auxilhary switch 130
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- from its intermediate

- which normally short-circuits
‘Speed-regulating resistance, a

919,411

which normally short-cire uits
speed-regulating resistance, a
1ary switch which normally short-circuits the
whole of the speed-regulating resistance, g
master switch receiving 1ts movement from
the reciprocating table of the planing ma-
chine for controlling the circuits appertain-
Ing to the aforesaid electrical means, and an
auxibiary switch ‘actuated by said master
switch for cutting out the greater part of the
speed-regulating resistance _
atoresaid master switch commences to be ae-

planing machine at the

completion of the
quick return stroke. |

19.. In electrical a,ppa,fat,us for automatic-

ally working planing machines and other re-

ciprocating tools:

. the combination Wwith g re-
versible variable

speed electric motor, a
starting resistance and s speed regulating re-
sistance, of a cOmbined'reve‘rsing and start-
Ing switch having an oscillatory contact arm,

means tending to cause said contact arm to

assume an Intermediate position, electrical

means for causing said contach arm te nmove
position in alternately
an auxiliary switch
a part of the
second auxil-

opposite directions,

immediately the |

& part of the | iary switch which
second -auxil- ’ |

:
I

I & [ ]
i 3 n
.

!

“tuated by the reciprocating table of the !

ment from the reciprocating

' table of

1n.

the cutting stroke, means for actuating both
auxilary switches as the contact arm com-

pletes its

movement for the quick return
stroke, a

master switch receiving its move-

table of the

for controlline the CITCilits

planing machine g

-appertaining to the - aforesaid electrical
-means, and.an auxiliary switch
- sald master switch for cutting out the greater
! part of the speed-regulating resistance imrae-

diately the aforesaid master
ences to be actuated by the
the planing machine at the comple-
tion of the quick-return stroke and before
the first and second mentioned auxiliary
switches return to their normal short-circuit-
Ing positions. - -

In testimony whereof I affix my signature
presence of two witnesses. |

ALFRED DAVID WILLIAMSON,

switch ‘com-

- Witnesses: |
JNo. R. HucxLry,
W. G. Mann.

actuated by

40

45

reciprocating

50
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