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WILLIAM K. BASSE‘ORD JR OF BOUNDbROOK NEW JERSEY.

ELECTRIC CIRCUIT CONTROLLER

;::PECIF,&GATION fmmmg part. of Letters Pa,tent Ne 689, 452 de,ted December 24 1901
| | Appheetmn ﬁled June 8, 1901. Serial No. 63 702 (No medel) .

To all whom 5o J COMCern:

Beit known that I, “WiLLiaM K. bASSFORD
Jr., a citizen of the U nited States of Amenca,
and a resident of Boundbrook.in the county

of Somerset and State of New Jersey, (post-

officeaddress care of The Pierce Electric Vehi-
cle, Boundbrook, New Jersey,) haveinvented

- certain newand aseful Improvements in Elec:

IO

- out’ successwely or in a predete1mmed se-

triec-Cireuit. Controllers, of whleh the follow-

ing is a specification. .
My invention relates to a dewce for con-

trolling the electric circuits for running a ve-
hicle, snch as an automobile or eleetrlc car, .

provided with secondary batteries. It has

also a general apphcatlon for cases where

batterles or resistances are to be cut in and

- quence.

20

The leadmg feature of the 1)198@[113 device
is means for preventing the motorman fromn

reversing the current for the motor while the
battemes are in circuif. As this feature in-

- volves several mechanical details, any gen-

30

- tothe motor.

35
40

45

50

. of the controller are shown.

-eral description is not given here; but an ac-
curate explanation may be found heremafter

by reference to the drawings.
Another feature involves the mechanical

-construction of means for gradually inelud-

ing and emludmw the batterles in a certaln
order .

Figure 1 18 a dlaﬂ'ram of the circuits con-
nectmn' the batterlee through the controller
Only the eontaets and brushes

_ By means of a
few dotted lines the circuits may be traced

for a first phase of the controller, Fig. 2
is the same diagram, except that the dotted

lines serve to mdwate the change in the cir:
cuits taking place in a second pha,ee of the:

controller. Fig. 3 is the same, in which the
third phase of the controller has been reached.
In all the three figures the reversing-switeh

“isindicated and also the diagram of the motor.

Fig. 4 is intended to represeut. as much as
poselble of the-controller in one figure, which
is an elevation in perspective, the observer

- being supposed to look downward at the side
-~ and- tOD and end of the device.

Parts-are
broken away, as shown by ragged edges.

The -base-plate is omitted and also such de-
- tails-as binding-screws. The mechanical con-

-1, &y and 3.

phase of the parts.

thmﬂ‘ to do wu,h my inventiou.
elrcults are not-indicated, nor are insulators

distinguished from conductors by being in
heavy black, beeause the circuits and elec—‘
trical features are completely shown in Figs.
The pergpective may not be ab- |
solutely precise from an artist’s point of view,

but it is sufficiently so to enable one to dls-._
..blnrru1sh the different parts, especmlly when

-The electric .

55
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taLen in connection with the other figures. .
I'ig. 5 is an end elevation of the same dewce,

a,bout which remarks may be made similar

to those of Fig. 4, except that the view 1sin

a general way a perepectwe directly in front

of one end and somewhat dbO\ o the central

line, so that some parts are partly Jooked
The phase of the controlleris

down upon.
the opposn_te of that shown in Fig. 4. 11g. 6

is a view of a part of the controllel m Wthh

the phase is different. from either of those
shown in Figs. 4 and 9.
the end oppos1te from that ehown in Fig. 5.
Unimportant details, such as the upnﬂhb
supports, are merely outlmed and, as seen,
the figure is drawn to a blll’llldl SCdle Flﬂ'
8 111ust1ates how the brushes are connected
up with the contacts of the controllers Fig,
9 is a similar view to Fig. 7, with some pa,rts
omitted and intended to show a different
Fig. 10 is a similar view
to Fig. 8-and for a mmﬂar purpose, showing
the relatlon of the brushes to the eontacts

of the controller corresponding to the phase
Fig. 11 is a diagram of

shown in Flﬂ' 9,

70

Fig. 7 is a view of

715

30

the complete clrcmts “When the invention is -

equipped with the construction shown in Figs.
7and 9. -

- Referring chPtIGllld,lly to Figs. 1, 2, and 3
and generally to the other figures, there are
eight brushes 1234567 3, four of whleh bear
upon cne side of a rotary cvhnder 9 and the

rest upon the other side of the same cylinder.
| These brushes are stationary.
‘that the cylinder is evolved upon a plane.
Then the contacts of the cylinder will have

Now suppose

substantially the arrangement shown in Figs.
1,2,and 3. Thefirst a,nd smallest m’ovement
of the cyhndel arranged for brings the con-

the contact G’ in contact with the brushes 1

tmetlon 18: mdweted as far as 1t has any-| and : md cont‘wt bemfr shown m I‘ln' 1 by

90

95

100
| tact G in touch with the brushes 5 6 7 8 and-

2 3 4, the connections between said brushes |




~dotted lines.
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and to bdttery-neﬂ'atwes 5 6" 7' 8, thus
ting batteries T V W X all in p‘u allel with

The next movement brmgs the
brushes against the contacts K J H, as indi-
cated by dottedhnes in Kig. 2, and the brushes

1234 against the COUt&Ctb K'J H'. The
next movement brings the brushes 5 ¢ 7 in
contact, 1espectwely, with N M I. and the
brushes 2 3 4 against the contacts N' M’ 1), the
dotted lines in Fig. 3 mdlcatlnfr such connec-
tions.

The permanent connections will now be
described, it being noticed that X W V T
are dlﬁfelenb batteues O and P the termi-

nals of the field- ma,frnets of the motor, and R
and S the brushes of the armature of said mo-
tor. E I are the reversing -switch blades.
The reversing-switch contacts are A I3 and
A" B, In Figs. 1, 2, and 3 the reversing-
switch blades }L B ale in contact with the re-

versing-switch contacts A IB. The cirenits |

startmfr from the posmve poles of the bat-
teries are from poles1’2'3'4’ through contact-
fingers 1 2 3 4, through barrel-contact G to
contdcl} ﬁnﬁ'el 1, to mmdture terminal R,

through armature of motor to ar mature-ter- |

mmal S, to reversing-switch-blade contact C,
throun'h reversing-switch blade I to revers-
mﬂ'—swmeh contaebA to reversing-switeh con-

| tdct A’, to motor- ﬁeld terminal P, throun‘h mo-

tor—ﬁeld toterminal O,to reversing- smtch con-
tact B, to reversmﬂ'-swmchcontaetB through
rever smﬂ'-smteh blade F,to reversmw—smtch—
blade contaet D, 1o conta,ct finger 8 to con-
tact-fingers 7 6 5, thr oufrh bam el-contacb G,

put-

the motor.

Method of reversing the direction and ro-
tation of the motor, wheleby the relation of
field and armature is to be done, is accom-
plished by throwing the leversmw-swweh
blades E and F in (,ont.:tet with reversing-
switch contacts B and A’, respectively. Now
referring to Fig. 2, the eucmts starting from
the positive pole of the batteries go from bat-
tery-positive 1’ through contact. finger 1 to
controller-barrel contact ', to armature-ter-
minal R, through armature to S, from S to re-
versing- sw1tch blade contact C through re-
versing-switch blade E to reversnw-smtch
cont&chto A’,from A’ to motor-field terminal
P, through motm -field to terminal O, through
1evers1nﬂ'-smtch contact B’ to B, throuwh re-

»erﬂmﬂ'-swuch contact B, throuwh reversing- |

switch blade F to reversin g-smtch blade con-
tact D,tocontact-finger8, and to battery-nega-
tive contact g’ throucrh the battery to pomtwe
contact 4', to cont@ct-ﬁnwer 4, to controller-
barrel eontacb K', to contr oller barrel contact
I to eontact- ﬁn,__,ex 9, through contact-finger
o to battery ne{‘ratwe 5, completuw the cir-
cuit putting ba,ttenes 4\ and X in series,

from batl}ery—posnwe 2' to contact-finger 2, 60
barrel-contact II', to contact-finger 1 from
contact-finger 1 to armature- telmmal R,

through armature to S, from a,rma,ture-ter-

minal S t0 reversmﬂ'-smteh blade contact C,

'throun'h reversmﬂ-smtch blade E to revers-

689,452

1ng-sw1tel1 contact A to A’, from A" to motor-

field terminal P, through Ill{)t{)l:' field to O, to
reversmmsmtch contact B’y to reversmg-

switeh contact B, through reversmg—smtch

70,

blade F to 1*evelsm0'-8W1teh blade contact D,
to contact-finger 8, to controller-barrel con-

tact H, to contact- ﬁnﬂ'm 7, from contact-fin- o

ger 7 to battery- contaet 7', throu gh battery to

| battery-contact 3', to conmcb ﬁnn'er 3, to con-
troller-barrel contact J', to controllel-ba,lrel'

5

contact J, to eonbaet-—ﬁnber 6, from contact-

finger 6 to battery-terminal 6’ thus putting

batteries V and W in series, and by means of
contaect-fingers 7 and S bemﬂ‘ in contact with

controller-barrel contact I a,nd contact-fin-
gers 1 and 2 in contact with controller-barrel
contact II' the two series T X and VW me
put in parallel with the motor.

Now referto I'ig. 3. The circuits star t f1 om
the positive poles and extend in the following

80

manner: The circuit from the positive 1'to

contact-finger 1, from contact - finger 1 to

armature-termmdl R through almature to
S, from armature - termmal S to reversing-
smtch blade contact C, from

switch blade E to Ievelsmmswwch contﬂ,etA
to A, from A’ to motor - ﬁeld terminal P,
throutrh motor-field to terminal O, from tm-
minal O to reversing-switch contact B’, to re-
versing-switch contact B, through reversmﬁ'—
smteh blade I, tor eversmﬂ‘-smteh blade con-
tact D, to contact-ﬁnwer 8, Lhrouo*h battery X
to pomtlve terminal 4 to contaet finger 4, to
controller - barrel contact N', to eontloller-

barrel contact I, from controller-barrel con-

tact 1. to contact-finger 7, from contact-fin-
ger 7 to battery- terminal 7’ through battery

W to 3, from battery- telmmal 3’ to contact-

finger 3 to controller-barrel contact. M/, to

1o |

reversing-
switch-blade contact C throuﬂ*h reversing-

100 -

"IOS '.:

eonttoller-barrel contact M, to contact- ﬁnﬂ'm_ |

6, to battery -terminal 6/, thmuu‘h battery V-
fmm battery terminal

130 battery-terminal 2’
2" to contact-finger 2 to barrel-contact L’

from L' to N, from N to contact - finger 5_

from § to nefra,mve -battery terminal 5', thus
putting the ba,tteues TV W X all in series
with the inotor and giving maximum voltage.
The result is as follows Assume that each
battery had an electromotive foree of twenty
volts. 1In the first phase there will be twenty

volts, with all batteries parallel with each

other and in series with the motor. In the
second position there will be forty volts, be-

cause two batteries arein parallel and two in |

series. In the third position there will be
eighty volts, as all the batteries will be in
series.

I will now describe Lhe leading feature:

When the main lever 10 is moved from the

position of rest, the reversing-lever 11 cannot

110

"115_'

120

25

be moved till uhe main Iever is brought back

to the normal position, thereby preventlng a
reversal of the motor when the current is on.
The lever 10 may be rocked to and fro upon
the shaft 12 for the purpose of turning the

cylinder 9 back and forth for the purpose of

130




~ nated by a
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brmcrmﬂ' the contacts thereon against Lhe]

brushes 1 2 3, &e.. The lever 10 is termi-

en'ment 18 of a toothed wheel
gearing with another segment 14 upon an ex-
tension of the :shaft of the barrel 9.

forth turns the barrel 9 to different positions,
in which said barrel is held by the button 15

~on the spring 16, bearing in one of the notches

10

~ the barrel 9, as shown in Fig. 4, or about the
- same- 8ize, as shown 1n Flﬂ*. 5.

17 on a disk 18, which is on the shaft of the

barrel 9. This disk 18 may be larger than

. The revers-
ing-lever 11 extends from-a shaft 19 and car-
ries a projection 20. Correspondmﬂ' to this
pleJeetlen is a.grooved piece 21, carried on
the main' lever 10, the groove in which is

_ curved in such a manner "that in the off DOSi-

20

“tion of the lever the projection 20 may pass
 freely across the piece 20 through its groove

.-when the lever 11 is operated for reversing

_the current

-Such a phase is shown in Flﬂ'

4, where the lever 11isin a reversed position

25

- ing the current.

‘passing through the groove 22
. 21,

~_ even a very small ameunh, the center from
30
~ter of rotation of the lever 11, and therefore |

35

. can reverse it.

.-OF, 82y, a given poemon

In Fig. 6 the lever
11 is:shown vertical in the process of revers-

The projection 20 is shown

in the piece
When, however, the lever 10 is turned

which the curve 22 is drawn leaves the cen-

the current cannot be reversed because the

projection 20would notbe able to passthrough
the groove 22.

muet always turn off the current before he
The button 23 is on a spring

24 and. is adapted to press in one of the

40

‘notches 25 -on a wheel 26, which is on the

shaft 19, all for the purpose of holding the re-
versing-switch in either one ot 1ts two phases.

- 27 repreeente the two uprights for support-
ing the various parts. A portion of "one of

these uprights and of the lever 10 is broken

away and all behind are omitted—for exam-
ple, the other upright—except the pmtmns
which are numbered and lettered.

- 28 represents stops for the main lever 10.

The barrel 9 should be so constructed as .

not to eendu(,t currents from one contact to

another except where intended. Electricians
- will understand how to accomplish this by
. reference to Figs. 1, 2, and 3, where every.

o electrlc conneetlon 13 shewn

53

‘Referring particularly to Figs. 7 te 11, in-
clusive, there may be seen represented a

switch 30, formed of the two parts 31 and 32,

for throwmfr into cireuit the meter-elrcume

- 32 or -the chargmﬂ*-dynamo terminals 33, or

60

~ horizontal position.

the switch 30 may be open with respeet to

both of these terminals when standing in a

-In Fig. 7 the smteh 30
is closed for charging the batterles, (shown at

. the upper parts of Figs. 1, 2,3, and 11,) while

in Fig. 9 the switch 30 1 is- shown in a position

for including the motor in circuit. In Figs.

1, 2, and 3 there is no switch shown, as the
motor whose brushes are R and S is perma- |

The |
turning of the lever 10 therefore back and

‘Consequently the metormen_

automobile.

Ll
—
-

nently connected up with the confroller. In
practice, however, I use the device shown in

Figs. 7 and 9 for a purpose which will here-
1na,fter appear.,

34 and 35 are the terminals f01 the emteh |

30, that connect with the- eontroller, as shown
in dlacrra,m Fig. 11.

36 is & handle-for swmcrmﬂ' the smteh 30
back and forth. By experience it is found
that the operation of the switch 30 without a
certain improvement to be described soon

cannot safely be mampuleted becausge the

followmg dangers will arise: When the con-
troller is off of the circuit, as indicated in
Fig. 9 in conjunction with b [‘10' 4, the handle
10 bemg vertical, the switch 30 can be moved
to all three of 1ts positions freely, and of

eourse no mlshep can take place, because the

controller is in the electrical condition rep-
resented in Fig. 4, where the brushes 1 2 3 4
5678 are exeluded from cireunit. To per-
mit this action, the shaft 12 on the uprights
o7 carries an arm 37, which is rotary with

said shaft, and has two stops 38 and 39, the
upper one, 38, having its surface 40 euwed

around the pivot 41 of the switch 30 as a cen-
ter. The surface 42 of the stop 39 1s curved
around the same center; but 41 is the center

of these cireular curves only when the handle
10 stands up straight—that is, when the con-

troller is off. In thls posmon the square pin
43, carried on the extension 44 from the
switch 30, when swung back and forth by the
handle 36 passes close to but free from the
surfaces 40 and 42, because the pin 43 is ab
the right distance from the pivot 41. There-
fore the pin 43 is only just able to escape the
projections 38 and 39, its path being indi-

| cated by the line 45, made of dots and dashes

Fig. 10 shows the eleetrleel condition of the

S

-

30

90

95 -

100

105

eenbreller there being no dotted lines,as in

Figs. 1, 2, 3, and 8, to show that the brushes
1, 2 3, 4 5, 6, 7, and 8 are connected to any
of the conteets of the rotating cyhnder 18.

‘When, however, the handle 10 is turned to
| any new pesmon so as to connect up the

‘brushes 1 2 3, &e., with any of the contacts—
for example, N M L and N’ M’ I/, as in Fig.

8—the surfaces 40 and 42 are no lonﬂ'er cir-
cumscribed about the center 41, and there-

fore the pin 43 cannot glide between the pro-
jections 38 and 39, but wﬂl strike the projec-

tion 39, as mdlcated by the line 46, made of
dots ahd dashes. Thereis a purpose in this
stoppage, for when the handle 36 is pulled to
the right for diseonnecting the charging-dy-
namo frem the storage b&tterles there will be
no danger of throwmg all the current from
the batteries dir ectly upon the motor of the

IIO

115

120

125

The switch 30 will open from - -

‘the terminals 33; but the stop 39 will prevent
said switch 30 f_rom closing upon the termi-
nals 32 for the reason stated. Consequently
by my device there will be no danger of
burning out or too euddenly overloading the
motor, for the only manner.in which the mo-
tor can be thrown into cireuit is to throw the

130




controller out of cireuit first, and always out |

of circuit first, and then of course no harm
can follow from turning the switeh 30 direetly

. from the terminals 33 to the terminals 32.

Ly

10

I5

20

30

35

40

45

. §0O

53
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The same simple construction prevents the
switch 30 from being thrown to connect the

dynamo with the batteries except when the

controller is freely opened. This can be im-
agined from the two views, Figs. 7 and 9, by
supposing merely that to begin with the exten-
sion 44 is at the right hand of the projection 39
instead of at the left hand. This is shown
in Kig. 9, in which imagine that the handle
10 1s tipped to the right, as in Fig. 7. ~Then

the stop 39 will prevent the switch 30 from |

being turned any farther than necessary for
the opening of the motor-terminals 32.

It will be noticed that the stops 38 and 39
are like the stops forming the sides of the
groove 22 on the handle 10 except that they
are cut off for the purpose of permitting the

extension 44, and therefore the switch 30, to

reach a central position, where both the ter-
minals 32 and 33 are free of said switch.
Tounderstand the connections between the
terminals 32 and the motor and terminals 33
and the batteries is not essential to the un-
derstanding of the invention except very in-
directly; but nevertheless the connections

are shown and may be traced in Fig. 11, |

where the parts are identified by reference-
numerals. | | |
I claim as my invention—
1. Inanelectriccontroller, the combination
cf a main handle for governing the distribu-

tion of the currents, a projection rigidly fixed

to said handle, a second handle for reversing

the currents, and a projection rigidly fixed to .

sald second handle, the shapes of said pro-
Jections being such that the former is a stop
to the latter in all the on positions of the said
main handle, and not a stop in the off posi-
tion thereof. |

2. In an electric-circuit controller, the com-

bination of a main handle for switching cur-

rents, and having a projection fixed thereto
and a reversing-switch handle having a pro-
Jection, fixed thereto, the former projection
acting as a stop to the latter projection only
in the on positions of the former. |

3. In anelectric-circuit controller, the com-
bination of a main handle for switching the
currents,areversing-switch handle,each mov-
able to and fro, a grooved piece on the main
handle with a groove struck from the center
of rotation of the reversing-switeh handle,
and mounted upon the main handle in such
a position that a projection of the reversing-
switech handle may pass through said groove
only in the off position of said main handle.

4, In an electric-circuit controller the com-
bination of a main handle for switching the

currents and provided with a groove, a re-

versing-switch handle having a projection,
sald groove being in the path of said projec-
tion in the normal position of the first-named
handle. |
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5. In an electric-circuit controller the coni-

bination of a main handle for switching the
i currents and provided with a groove, a re-

versing-switch handle having a projection,
said groove being in the path of said projec-

tion in the normal position of the first-named |

handle, a barrel upon which electric contacts
are located, brushes adapted to bear upon the
contacts in a predetermined order, said con-
tacts being in two sets, one of which is for
half of the brushes and the other set for the

other half, and said contacts and said brushes

being so relatively located at the first posi-
tion of the main handle as to put all the bat-
teries in parallel, the next position partly in
parallel and partly in series, and the next po-
sition all in series with one another.

6. Inan electric-cireuit controller, the com-
bination of a main handle for governing the
distribution of the current,a reversing-switch,
a second handle for operating the reversing-
switch, and movable only during the off po-
sition of the main handle, a single switch gov-
erning both motor-currents and the dynamo-
charging currents, and movable from the mo-

tor-circuit to the storage-circuit only during

the off position of the main handle.

7. In an electric-circuit controller, the com-
bination of a handle for governing the dis-
tribution of the current, a switch for chang-
ing the currents from the motor to the charg- .

70
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90
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ing current, and means for preventing said

switch from changing from one phase to the
other except in the off position of said handle.

8. In an electric-circuit controller,the com-

bination of a main handle for regulating cur-

| §ele)

rents, and movable to and fro, a single switch

adapted both to open and close the motor-cir-
cuit and to open and close the charging-cir-

cuit, and to be in a position where both of

105

sald gircuits are open, and means governed
by the main handle for preventing said switch

from turning from the motor-circuit to the

tion of said handle.

110
| storage-circuit, during a predetermined posi-

9. In an electric-circuit controller,the com- -

bination of a main handle for switching cur-
rents, a reversing-switch, means governed by
the main handle for preventing the operation
of the reversing-switch handle except in the
oitf position of the main handle, a switch for

115

opening and closing the motor-circuit and for

opening and closing the charging-cireuit, and
a device governed by said main handle for

preventing the last-named switch, under pre-

120

determined conditions, from being moved

from one of its.said phases to the other.

10. In anelectric-circuit controller,the com-
bination of a main handle for regulating cur-
rents, a switch for reversing the currents, a

switch for opening and closing the motor-cir-
cuits, and when in a different phase, for open-

ing and closing the charging-circuits, and de-
vices controlled by the movements of the first-

Iz5 -

130

named switech for limiting the motions of the

other switches under

| predetermined phases
of all the switches. - - o
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11 In an ele(,tmc c1rcu1t controller,the com- |

b1nat10n of a main handle for regulatmw the

currents, and provided with a groove, a re-
versing-switch handle having a projection,

said groove being in the pa,th of said projec-
tion Only in the normal position of the first- |
named handle, a switeh for opening and clos-

- ing the motor-circuit and for opening and

. 10

| closmg the charging-circuit, stops controlled
by the main handle, both of said stops only |

o ~being out of the path of a projection, which

20

12. In an electric-circuit controller,the com-

.bmatwn of a main handle for reﬂ'ulatmw the

current, stops controlled by the handle,_

switch for opening and closing the motor-cir-. _'
~cuit and for opening and closing the charg- |

~ ing-eireuit, an extension from said switch, a
pro;eetlon on smd ettensmn freely movable

__i‘

between smd stops at the off pocumon of sald

| handle, and movable to said stops only, and
to an open position with respect to both of
said circuits, when said handle is in an ab-

normal posmon

13. An electric- clrcmt eontroller conmstmw
of the combination of a handle for regulating
the current, a handle for reversing the cur-
rent, a handle for epenmﬂ‘ and closmg the
‘motor circuit and for opening and closing the

o |.charging-circuit the movements of the last
A belongs to the last-named switch, when the-

'_m&m handle is in its normal 1:)031131011

.30"'

two named handles being dependent upon
| -tlle phase of the first- named handle. |

In testimony whereof I have hereunto sub- o

WILLIAM K BASSFORD JR [L S]

Wltnesses . i
‘Rosr. T. BRAMPTON
JOHN G PLEMING

-SGI‘lbed ‘my name thls 5th day of June, 1901. 35
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