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Io all whom it may concern: 
Be it known that I, DUGALD C. JACKSON, 

citizen of the United States, residing at 
Madison, in the county of Dane and State of 
Wisconsin, have invented a certain new and 
useful Inprovement in Power-Driven Ma 
chinery, of which the following is a full, 
clear, concise, and exact description, refer 
ence being had to the accompanying 'draw 
ings, forming a part of this specification. 
My invention relates to power driven ma 

chinery and is related to my invention de 
scribed in Patent No. 739,005, granted to me 
September 15, 1903. In that patent I pro 
vide means for electrically accomplishing 
the reversal of direction of a reciprocating 
or reversing member of a machine by means 
of Switching mechanism actuated by the 
movable part to alternately reverse the di 
rection of current flow through the electric 
driving motor. I also describe means in 
said patent for causing the speed in one 
direction to differ from the return speed. 

In certain situations it is desirable to be 
able to variably adjust the speed in one di 
rection without affecting the speed in the 
other direction; for instance, in planers or 
lathes where different depths of cut are 
taken from the material, where a very slow 
forward speed would be required for a heavy 
cut, and a faster speed would be allowable 
for light cuts, while the return speed should 
in each case be as rapid as the machine will 
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wall'ant. 
The object of my present invention is to 

provide such variable adjusting neaus, 
whereby the operator may at will set the 
stroke in one direction at any desirable 
speed, at the same time maintaining a fixed 
return speed. The manner of accomplish 
ing this will be best understood by refer 
ence to the accompanying drivings, wherein 
ai) application of my invention to a planer 
is illustrated, and in which : 

Figure 1 shows a motor in driving con 
nection with a planer, and Fig. 2 is a dia 
grammatic view of the circuit arrangement 
for varying the forward speed. 

in Fig. 1 have shown dogs 1 and 2, ad 
justably attached to the planer bed 3 and 
arranged to come in contact with and to 
reciprocate an actuating bar 4 adapted to 
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connected to the actuating bar 4 engages the 
elids 7, 7 of a bifurcated switch arm 8, piv 
oted at 9 and adapted to oscillate about said 
pivot when the actuating bar 4 is moved in 
a liateral direction. The switch arm carries 
blades 10 and 11 adapted alternately to en 
gage forward contact plates 12, 13 and 14, 
15 and return contact plates 16, 17 and 18, 
19, respectively. The terminals of this re 
versing switch are suitably connected with 
the driving motor 20 and with the main 
conductors a, b connected with the source of 
current c, and when the switch arm is to the 
left the motor will run forward to . cause 
forward motion of the planer bed and when 
the arm is moved to the right at the end of 
this forward stroke, the current to the motor 
will be reversed and the planer bed conse 
quently leverses its direction. 

As shown and described in my Patent No. 
739,005, referred to, I may also employ a 
starting resistance 21 adapted to be auto 
natically introduced in and gradually cut 
out of the al'mature circuit of the motor, 
both upon forward and reverse motion 
thereof, and I, therefore, provide the lower 
end of the switch arm 8 with a cam 22 
shaped as shown and adapted to engage one 
end 23 of a lever 24 connected with a rheo 
state arm 25, which is adapted to move over 
the contact buttons 26 connected with re 
sistance 21. The lever arm 24 may move 
under the influence of the spring 27 and 
dash pot mechanism 28 will serve to retard 
the lever, whereby the resistance 21 is grad 
ually cut from the circuit so that the motor 
may be suitably started at each reversal. I 
pi'ovide an additional switch blade 29 for 
the switch arm 8 and terminals 30 and 31 
are adapted to be engaged thereby when the 
arm is ill position to cause forward rotation 
of the motor and of the moving member on 
the plane'. A resistance 32 connects with 
the switch terminal 30 and with the con 
ductor le leading to the field winding 33 of 
the motor, the other terminal of the field 

i 100 winding connecting through conductor 
with the supply conductor b and the switch 
terminal 30 connecting with the supply con 
ductor (t. A switch arm 34 is connected with 
the Switch terminal 31 and is adapted to 
variably engage the contact buttons 35 con 

slide in ways 5, 5. A pin 6 (Fig. 2) rigidly nected with the resistance 32. 
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To start the machine the operator moves 
the actuating bar 4 to the right, in this case, 
to cause the switch blades 10 and i1 to en 
gage the terminals 16, 17 and 18, 19, respec 
tively, and current will flow as follows: 
from the EEE conductor a to conductor d. 
through conductor e, through switch termi 
nal 16, Switch blade 10, switch terminal 17, 
conductor f, conductor g and through the 

10 armature 36, through conductor h, switch 
terminal 13, conductor i, switch terminal 18, 
Switch blade 11, switch terminal 19, conduc 
tort, and through conductor i to the supply 
conductor b, the resistance 21 having been 

15 gradually cut from this circuit as the motor 
starts. 
The circuit through the field winding may 

be, traced as follows: from the supply con 
ductor a to conductor d, switch terminal 30, 

20 through all the resistance 32, conductor k, 
field winding 33, and through conductor i 
to the supply conductor b. As the resistance 
32 is thus all included in the field circuit, 
the speed of the motor will be rapid upon 

25 this, which is the return, stroke of the planer. 
When the actuating arm 4 is engaged by 

the dog 2 at the end of the return stroke, 
the switch arm 8 will be moved to the left 

30 into engagement with the forward terminals 
12, 13, 14 and 15. The current through the 
armature of the motor will now be reversed 
and the motor consequently reversed in di 
rection. At the same time, the Switch blade 

35 29 will engage the switch terminais 30 and 
31 and a portion of the resistance 32 will be 
practically short circuited by the switch 
blade 29, switch terminal 31 and switch arm 
34, and only the portion 37 (Fig. 2) will be 

40 effective in the field circuit. This diminu 
tion of resistance in the field circuit will 
correspondingly decrease the speed of the 
motor and consequently will cause the speed 
of the forward stroke of the planer bed to 

45 be decreased. The operator may at will 
move the switch arm 34 into engagement 
with any of the contact buttons 35 connect 
ed with the resistance 32 and thereby shunt 
more or less of the resistance from the field 

50 circuit, depending upon the speed desired, 
at the same time, however, maintaining con 
stant return speed. If it is desired to have 
the forward and return speeds equal, the 
switch arm 34 could be brought in position 

55 over a dead button 38 and thus resistance 32 
will be included in the field circuit, both 
upon forward and return strokes. 
The applications of my invention to the 

driving of machines of different characters 
60 require individual modifications from the 

embodiment illustrated which will occur to 
one skilled in the art. 

I do not wish to be limited to the exact 
arrangements and circuits shown in the fig 

65 ures, as different arrangements may be en 

ciated directly with the tail 
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ployed for producing the desired rest it 
without departing from the spirit of tiny in 
vention. 

claim a 3 levy and desire to secre sy 
fette's Patent, : 

1. in electric driven machinery, the com 
bination with a moving member thereof, of 
switching mechanism controlled by the po 
sition of said member whereby the electric 
motor driving said machinery is controlled 
to alternate the direction of motion of Saiti 
moving member, a resistance all included in 
the field circuit of the motor upon the returi, 
stroke of the machine, ineans forming part 
of the switching mechanism for shining 
part of Said resistance iron the field circuit 
upon the forward stroke of the machie, 
whereby the forward speed is less that the 
return Speed, and means for varying the 
amount of resistance shunted from circuit. 

2. In electric motor driven machinery, the 
combination with a moving member therei, 
of a switch lever actuated by Said member, 
reversing switch terminals adapted for en 
gagement by said ever to cause the of or 
driving said machinery to be controllied to 
alternate its direction and the direction of 
travel of said member, contact, terminais 
adapted to be engaged by said switch iever 
upon forward stroke of the machine, a re- 9 5 
sistance connected with one of said terminals 
and all included in the motor field circuit, 
upon return stroke of the nachine, an a 
switch arm connected witi, the other te:"ini 
inal it ind adapted for vai'i: be engagement. 
with said resistance, said switch air upon 
forward stroke completing a shunt circuit. 
about part of Said resistance, 

3, in electric motor driven machinery, the 
combination with a moving inemier thereof, 
of a main switching necialism anechanic 
ally and automatically controlled by the yo 
sition of said moving raember, a biotor col)- 
nected with a main circuit, and contacts sof 
the main switch mechanism () have its dii' ('- 
tion of rotation reversed upon operation of 
the Switch mechaisin y i.e. ovig (14). 
ber, and variable resistance tech allisin asso 

switching 
mechanism and connected with the notor to 
cause different speeds of the lot or in one 
direction. 

4. In electric motor drives) machinery, it' 
combination with a moving in either thereof, 
of a main switching it eth: ; is 1 in ii'- 
ally connected with the (viiig illel be: li (i 
automatically controlled to i) (veileiat 
thereof, forward and reverse ('o:ntacts for the 
main switching lechanism, a mott) for 
driving the moving member coinected with 
said forward at reverse contacts and with 
a main supply circuit, to lave is direction 
of rotation alternated during operation of 
the moving member and switch linechanist: 
connected thcrg with a 'heostat connected 
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with said motor but with only the forward 
contacts of the nail switch mecha ilism to 
be controlled during forward movement of 
the moving member to cause reduced speed of 
the motor and member connected there with, 
said rheostat being adjustable to produce 
varying effects on the speed of the moto' in 
a forward direction. 

5. In electric motor driven machinely, the 
combination with a reciprocating member 
thereof, of main switching mechanism, a 
switch lever mechanically connected with 
the moving member to be reciprocated there 
by upon operation thereof, switch contacts 
carried by said lever, forward and reve'se 
Switch contacts to be engaged by said lever, 
contacts upon reciprocation thereof, a motor 
connected with said forward and reverse 
contacts and with a main circuit to be alter 
nately, reversed in its directio of rotation, 
a resistance connected with forward contacts 
of the main switch aid with the not ol' to be 
effective upon reverse () veinent of the not o' 
to cause increased speed thereof, and upon 
forward rotation of the not or to cause 'e- 
diced speed the 'eof, at leans for varying 
the effect of said resistance. 

6. In electric motor driven machinery, the 
combination with a reciprocating member 
thereof, of main switch mechanism con 
trolled thereby, a switch lever connected 
with the reciprocating Iuenber to be recipro 
cated thereby, contacts on said switch lever, 
forward and reverse contacts adapted to be 
alternately engaged by the lever contacts 
upon reciprocation of the ever, a motor con 
nected with the forward and reverse coln 
tacts and with a rain supply circuit to have 
its direction of rotation alternately reversed 
on reciprocation of the switch lever, addi 
tional contacts at the forward side of the 
switch mechanism, a resistance connected 
with said contacts and with the motor cir 
cuit, said resistance during the reverse move 
ment and position of the switch lever being 
all effective to thereby cause unaximum speed 
of the motor, engagement of the additional 
contacts by a 'on panion contact on the 
switch caising a reduction in the 
a naut of l'esistance (flective (tiling the 
forward position of the switch level' where 
iny iihe forward speed of 'tation of the no 
t()' is rediced, and laca is for varying the 
effect if the resistance rig forwar rota 
tion (it is litti'. 

7. electric liott I' (trive inachinery, the 
combination of a reciprocating inenber 
thereof, of switch mechanism associated 
tier with, a switch lever for said switch 
mechanism connected with the reciprocating 
Enemibe i' to be reci)l'ocated the rely, switch 
contaeis (in Said switch level', forward and 
reverse stationary contacts, a lot o' having 
its arnhattire conj)ected with said forward 
and reve'se switch contacts with a main cir 

cuit to have its direction of rotation alter 
nately reversed upon reciprocation of the 
switch lever, additional contacts at the for 
ward side of the switch lever and a contact 
on the Switch lever for engaging said addi 
tional contacts, a rheostat connected with 
said additional contacts and with a field cir 
cuit of the motor, said resistance during re 
verse position of the switch lever being all 
effective whereby the speed of the motor is 
maximum in reverse direction, forward 
movement of the switch lever causing the 
additional contact thereon to engage the ad 
ditional contacts connected with the rheo 
stat to short circuit part of the rheostat re 
sistance whereby the forward speed of the 
notor is reduced, the amount of l'esistance 
short circuited being variable upon adjust 
ment of the rheostat switch arm. 

8. In electric motor driven machinery, the 
combination with a reciprocating member 
thereof, of switch mechanisin controlled 
thereby, a switch lever for the switch mech 
ailisini connected with the reciprocating mem 
ber, forward and reverse switch contacts 
adapted for engagement with the switch le 
ver upon reciprocation thereof, a motor con 
nected with said forward and reverse con 
tacts and with the main supply circuit to 
have its direction of rotation alternated 
upon reciprocation of the switch lever, and 
starting rheostat mechanism mechanically 
associated directly with the switch lever to 
cause its l'esistance to effect gradual starting 
of the motor upon movement of the switch 
lever to connect said motor with the supply 
circuit. W 

9. In electric motor driven machinery, the 
coinbination with a reciprocating member 
thereof, of switch mechanism controlled 
thereby, a switch lever for the switch mech 
anism connected with the reciprocating 
member, forward and reverse switch con 
tacts adapted for engagement with the 
switch lever upon reciprocation thereof, a 
motor whose connection with a supply cir 
cuit is controlled by said forward and re 
Verse contacts, starting rheostat mechanism 
mechanically directly associated with the 
switch lever to be actuated thereby to cause 
gradual starting of the motor upon connee. 
tion with the supply circuit by the switch 
mechanism, additional forward contacts for 
the Switch mechanisin, a resistance connected 
with said additional contacts and with the 
motor circuit, resistence during reverse 
movement of the reciprocating member be 
ing ineffective by the switch mechanism, said 
resistance being effective by the switch mech 
anism ipon for Ward movement of the recip 
rocating ember to redice the speed of the 
notor, and adjustaile means for varying 
the elect of the resistance. 

i (). In electric notor driven machinery, 
the coinbination with a moving member 
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with said motor, and variable adjusting 

1. 

thereof, of switching means controlled by 
the position of said member for controlling 
the electric motor driving said machinery 
so as to alternate the direction of said mov 
ing member, and variable resistance means 
associated with said motor and said switch 
ing means whereby the forward Speed of 
the motor may be set at any rate independ 
ently of the reverse speed. ... . . . . 

11. In electric motor driven machinery, 
the combination with a moving member 
thereof, of switching means controlled by 
the position of Said member for controlling 
the electric motor driving said machinery so 
as to alternate the direction of motion of 
said moving member, variable resistance 
means associated with Said motor and said 
switching means whereby the forward speed 
of the motor may be set at any rate inde 
pendently of the reverse speed, and a rhe 
ostat introduced into the armature circuit 
automatically as the motor stops and ex 
cluded gradually as the motor starts. - 

12. In electric motor driven machinery, 
the combination with a reciprocating mem 
ber thereof, of automatically controlled 
switching means for alternating the direc 
tion of current through said electric motor 
whereby said motor is alternately reversed 
to cause reciprocation of Said reciprocating 
member, automatic means for introducing 
resistance in the armature circuit of Said 
motor as the motor stops and gradually re 
moves the same as the motor starts, and 
variable adjusting means for causing the 
forward and reverse speeds of the motor to differ. 

13. In combination, an electric motor, ima 
chinery driven thereby, a moving member 
for said machinery, automatic means actu 
ated by said machinery for controlling 
switching means %o alternate the direction 
of current flow to said motor whereby said 
unotor is alternately reversed and said mov 
ing member reciprocated, a resistance asso 
ciated with said switching mechanism aud 
means for said resistance for causing dif 
ferent amounts thereof to be included in cir 
cuit, with said motor on forward and reverse 
notion. 
14. In electric motor driven machinely, 

the combination with a moving member 

into the armature circuit, altonati 

the field circuit, so that upon subsequest re 

964,858 

thereof, of Switching means controlle: 
the position of Said member for alternating 
the direction of motion of said moving men 
ber, Variable resistance means associate 
with said notor and said switching ine 
whereby the forward speed of the note 
may be set at 3.5hy rate indep: 
the reverse speed, and a rheostaf. 

5 s 

citized 
exity as 

the motor stops and excluded graiigils : 
the notor starts. 

15. In combination, a machine having , 8F 
reciprocating member, a single electric ap 
tor for driving said ineinber alternately is 
forward and reverse directions, a switchak automatically operated lago, reciprociti)}i 
of the moving member, contacts carried by 
said Switch arm, forward and reverse coal 
tacts associated with the switch art coil 
tacts, circuits connected with said contact: 
and with the armature and field part of 
the motor so that said motor parts will be 
connected in shunt, relation, a resistance as 
Sociated with the circuits and contacts, said 
switch arm being actuated sit the end of a 
forward stroke of the noving member to 
engage the reverse contacts and to thereby 
adjusi, the circuits to reverse the direction of 
current flow through the granaturi, and 
cause all said resistince to be in cylie: 

'I, 

verse movernet of the in (mber tile motor 
will operate at high speed, Egid Switch arin 
being actuated at the end of the reverse 
move ent of the moving member to engage 
the forward contacts aid to thereby adjust 
the circuits to again reverse the direction, 
of current flow through the armature where 
by the moving member will then move in 
forward direction, and all adjusting arti; 
connected with the forward contacts and 
adapted to be set, with reference to said re 
sistance to exclude p3?', of said resistance 
from the field circuit during the forward 
movement of the member, 
in witness whereoi, I herea to gui my naiine this twelfth diay of Sep 

A. D., 1904. 
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