~ No. 818,768.. , PATENTED APR. 24, 1906.
S | . - K. KNUDSEN. o |
- ELECTRICAL CONTROLLER FOR ELECTRIC VEHICLES.
A APPLICATION FILED TAN,13, 1902, | |
T 2 - 2SHEETSSHEET 1,

e O R
T 3 29 ( g .7
o .87

_ ’
/

L.
22 ol

A

BN 6 Parpy

Robont dovis oy, #

el T . R _" 9 "‘

- W/TNESSES:

= - INVENTOR
=X |

ATTORNEYS.




'.iN0u¥3{13!763- | : . . PATENTED 'APB“ 24, 1906.
T ' ‘K. ENUDSEN, - o

ELEGTRIG‘AL GONTROLLER FOR’ BLEGTRIG
- APPLIGATIOH I‘ILED JAH 13 1902 -

HICLES.

9 SHEETS—RHEET 2.

- 8/
N 0 78
] 7
‘L//T/VESSES o . //VVf/VTO/? '.

ATTORNEYS



.~ UNITED STATES PATENT OFFICE.

KARSTEN KNUDSEN, OF CHICAGO, ILLINOIS.

- _'.*No.; 818,768,

 ELECTRICAL CONTROLLER FOR ELECTRIC

VEHICLES.

Specification of Letters Patent.
" Appleation filed J anuary 13,1902, Serial No. 8}9.629.

| Eal;entét_l April 24, Y906,

o all whow it may concerm:

Beit known that I, KARSTEN KNUDSEN, &

and useful

~ Electric Vehicles, of which the following 1s:a.

. full, clear

10

4

electric controllers, and has for its objects,
. generally speaking,

the provision of means

- whereby with comparatively few and simple

- " tions of speed of the motor
- wherein: all danger from accident is guarded
~ against, and whereby a more compact,

may be obtained,

effi-

. cilent, economical, and durable device than

20

heretofore known is obtained.

~ The invention relates more particularly to
a controller in which the contact-segments
“snap from one

contact position to the next in-

“dependently of the motion of the operating-
“handle. | B |

"% To these ends and such others as may here-

‘inafter appear

the invention consists in

~_novel parts and_ the combinations of parts
. hereinafter described, and particularly point-

: '5'3'0-

38 s
77 9is a plan viéw thereof
- up

‘ed out in the appended claims.

7 In the accompanying drawings,
~the same reference. characters designate
- parts throughout the several views, Figure 1

in which
like

- 1s a side elevation of my invention, the sup-
porting-plates being shown in section. Fig.

_ with a portion of the
er plate removed.

tail plan view
of the drum-operating mechanism, together

- with the cam and codperating lever tor the

‘veversing mechanism.

Fig. 5°1s a similar

view of the drum-catch and its operating-

~cam. g

_ 6 is a detall view of the reversing-
switeh cam and lever, and Fig. 7 is a diagram

" of the circuit connections. |
~In the figures, 2 and 3 designate the upper

Cand lower supporting-plates 1n which the -op-

- corners of the plates. They are further sus-
~ tained by the insulating-plates 5 and 6, ex-.
 tendine between them, the former being se-

- erating parts of the mechanism are secured,
50

the said plates being connected together by
means of the rods or posts 4, located near the

o

curéd;{%erett_) by means of screws 7 7 and the

|

_ concise, and exact description, ref--
. erence being had to the accomp anying draw-
ings, forming a part of this specification. -

- This ‘nvention relates to improvements in

parts a comparatively large number of varia-

the

- MO Fig. 3 1s a longitudi- !
. na section through the controlling-drum and
~associated parts. Fig. 41sa detail
- 40

“cago, in the county of Cook and State of Ili- |
‘nois, have invented a certain new
Tmprovement in Electrical Controllers for

ter are brought into position.

l

end and-passing
means, to be hereinafter described, at 1ts up-

flange into which the pn

1s also secured
against one arm of the pawl 26 to cause 1ts

latter thropgh the medium of lugs S and 9,'

oo belt formed on the upper and lower plates, re-
" citizen of the United States, residing at Chi- - spectively. ' '

Near the forward end of the plates a sleeve
10 is supported in the bearing 11 at its lower
‘through suitable supporting

per end and is surrounded centrally by means
of an insulating core or sleeve 12, upon which

‘the controller-segments 13, having the con-

tact-fingers 14, are mounted, suitable insulat-
ing-disks,suchas 15, being placed between the
several seements and outside of the outer seg-
ments. A suitable
‘he lower end and is adapted to be pressed
acainst the segments by meauns of a nut 17,
threaded upon the sleeve 10.

6o

washer 16 is provided at

The segments

and insulating-blocks are thus pressed against
‘a drum 18, which has a bearing against the

!

shoulder 19, formed on the slecve 10: The

segments, of which there are only
the insulating-disk, together with the, drum
19, are all thus securely
Suitable contact-ingers

springs 21, which are mounted upon the cp-

posite edges of the insulating-plate 6, secured

to the ings 8 and 9 of the upper and lower
plates. These contact -fingers are diamet-

rically opposite each other and, are adapted

to suitably engage the contact -fingers 14
of the controller-segments 13 when the lat-
- Suitable bind-

ing-posts 40 connect with these springs, the
conductors which connect therewith being
brought in through apertures in the plate 5.
The sleeve 10 has a bearing at its upper end
in a second sleeve '
third sleeve 23, which issecured in an #per-

22 which is mounteg-in a.

75

four, and -

fastened together.
20 are secured to

90

ture in the top plate 2, a pin 24, Fig. 1, being

provided to secure said third sleeve 23 from
rotation. The sleeve 23 is provided with &
24 extends and In
Upon the

which the notches 25 are formed.

periphery of the drum18ap awl 26 ismounted,.
27 adapted.
25, formed 1n the-.

said pawl or arm having a catch
to engage in the notches :
plate or flange of the sleeve 23.° A spring 28
to the drum 18 and presses

end 27 to engage the notches in the said plate.
At the upper end of the sleeve 22 a handle 29
is secured, by means of which 1t s adapted to
be rotated.

eocentric cam 30, against the periphery of

which a roller 31 rides, said roller bemny

Said sleeve is provided with an
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- of the coiled spring 33 and pin 32,

25

30

Catd
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Ctendine portion
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30 acts upon

drum is quickly

mounted upon the end of the pawl 26, When

the handle 29 is rotated in either direction,

the cam 30 operates upon the roller 31 and
litts the dog 27 from the notch. A pin 32,
cartied Dy an extension of the cam 30 or by a
Hange forined integrally with the sleeve 22
extends into the drum 18 and its end passes
belween the ends of a coiled spring 33, con-
centrically mounted within the rum, the
sard ends being also adapted to engage oppo-
site sides of a lug 34, formed upon the inner
periphery of the drum 18. *

YVith the construction so far described it

will be understood that *when the parts are
stationary the dog 27 of the pawl 26 engages
& noteh 251n the stationary notched plate 22,
1he drum and controller-seements b are held
in g position corresponding thereto by means
When,
oller-handie 29 is rotated
meither direction, the sleeve 22, togetherwith
the pin 32 and cam 30, rotates therewith, the
sald pin serving to engage the end of the
coiled spring in
to pince said-

however, the conty

spring in tension, while the cam
the roller 31 and lifts the dog 27
from engagement with the noteh 25, with the
result ¢ |
colled spring overcomes the
parts, including that of the con-
tact-fingers 20 upon the segments 14, and the
rotated to the next position.
1% is stopped by the dog 27 catching in a
noteh 25, the roller 31 having reached the
tower part of the cam 30 to permit such en-
gagement. The drum and segments are
fiereiore given a quick movement in the de.
sired direction, which movementis sometimes
ermed “‘a'snap action,” and the arching be-
ween the contact-fingers and springs is thus
recuced and a good contact is always insured
by the stopping of the segments in the proper
Dos1tIoN.

‘The reversing-switch is mounted at the
rear upon a shatt 35, which bears at its upper
endd i the upper plate 2 and extends through
the lower plate.  An msulating-sleeve 36 is
secired to the shalt, and upon said sleeve the
reversing-sesinents 37 and 388 are ‘mounted,
suid zegmonts being out of contact and are
provided with a portion entirely surrounding
the seements 36 and with an inwardly-ex-
_ adapted to electrically con-
tact with the opposite springs, The springs
24, wiich codperate with the reversing-seg-
ments, are mounted also upon tire Insulating-
plate 6, suitable bindine-posts 40 bhelng pro-
“uied to connert the cireuit-windings there-

o o=

1=

with. Inordertorotate the reversing-switeh,
BOCTATHC-a1n; 4T 1 provided upon the lower
end thercof and is conneeted, L}f Means or a
rod 42, with o shnilar apng 49 , carried upon
Lhe Tower ond of the shaft 44, extending

eLrougit the sleeve 10 of Lhe o ntrolier and

-

the path of its movement and

18t as soon as said disengagement
~ takes place the
iriction of the

ooy

1

1
i
I
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by means of a collar45. U pSn the upper end
of the shaft 44 a crown 46 is provided,

through which the reversing handle or lever

r

4718 tﬁre&ded, with its end extending into the
shatt 44, whereby when the handle 47 is oper-

ated the reversing-switch is correspondingly

turned. .

In order to prevent operating the revers-
Ing-switch except when the controller-han-
dle 29 is in normal position, and current i
therefore cut off from the motor, a cam 48 is
provided and is mounted upon the sleeve 29,
sald cam being secured between a palr of
satety-plates 49 by means of the pin 32, above
described, and further pins 50. (Shown
clearly in Fig. 4.) This cam has two concen-
tric surfaces 51 52, with which the end 53 of
& rocking lever or arm 54 is adapted to en-
gage, the other end 55 of said arm being in
the path of a notched plate 56, carried upon
the reversing-shaft 35.° A spring 57, mount-
ed upon the plate 6, tends to foroe the end 53
of said arm into contact.with the ocam 48.
When the controller-arm 29 is in normal po-
sition, the end 53 in the arm 54 is in engage-
ment with the sleeves 52 of the cam 48,
whereby when the reversing-lever 47 is actu-
ated the end notched plate 56 does not en-
gage with the end 55 of the arm 54 and per-
mits the same to turn; but at other times
when the controller-lever 29 is not. in normal
position the raised portion 51 of the cam 48
engages the arm 54 and places its end 55 in the
path of the notched disk 56, whereby it is im-
possible to reverse the switch wiile current

18 passing. through the motor.

While the safety-plates 49 serve to ouide
and support the end 53 of the arm 54, they
have the additional munction of positively
moving the drum in- case the coiled Spring
should fail to act. For this purpose the said
plates are notched, as shown at 572 in Kigs, 4
and 5, said notched or shouldered portions
being adapted to engage the bearing 58 of the
lever 26 and to thereby positively push the
drum, and with it the controller-segments,
around to the desired position; Under ordi.
nary circumstances these shoulders do not
come into action before the coiled Spring ac-
tuates and quickly moves the drum and seg-
ments to the next position; but in case of
fatlure of the spring to act these plates posi-
tively move the same. -

A suitable covering 59 is secured to the
sleeve of the controller-lever 29 and serves to
mclose the jomt or bearing in the contact-
plate.  The lever 54 is fulerumed upon a pin
60, secured to the top plate 2. A stop-pin
61 for the reversing-switch is also secured to
the top plate, as shown in Fig. 1. |

The cireuit connections are shown in g,
7, the segments 13 and contact-tinwers 14 he-
ing shown developed and the con taci-lingers
24 being placed side by side. These parts,

Y

-

apon thoe upper ond of which it is supporied | however, are Iccated in their proper relative
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. “positions, and the operation can be seen by l teries are connected in series with each other
-~ ‘considering the segments as reciprocating up | by the contact-segments and fingers, and the
. ‘and down past the fingers 20. The revers- motor-coils are placed In series. Owing t0
' ing-segments are. indicated .at 37 and_ 38, the greater intensity of the current now flow-
& while the motor-armature 18 designated by | 1ng, the speed of the motor 1s increased, eveh 70
e the numeral 70, the upper field-coil by 71, ‘houeh the resistance of the path of the cur-
and the lower field-coil by 72, a resistance 73 | rent is increased by placing the several coils
7 being included n the circuit of the latter coil. in series. At the next step, which corre-

- Batteries. 74 and 75, preferably of the stor-}s onds to the greatest speed of the motor,

| r;__5..'_'_'}1_5'_"sagei;ty‘pe,'-'are_';a,da,-pte "to be connected with | the field-coils are again thrown into parallel, 75
SN -.-ijthé'm{jtdrl'a;nd' to be charged from the mains with the result betore explained that the mo-
0 76and 77,8 fuse 78 being included in the lat- | tor again increases its speed. | h
o ter conductor. Inthe position shown, which | ~ While 1 have described the various fea-

" ig the normal position, the batteries 74 and | tures of the invention with reference to the

“15 75 are in charging pos'ition;'current:fmm the | details of construction, 1t is obvious that the 8o

7+ mains being adapted to flow in series through | same may be embodied in many forms, and 1
L '-.;_.;'_,__';.‘_];-:the-batt_er‘ies,' theirpositive and negative poles | do not, therefore, wish to be limited to the -
- bemmg connected by the conductor 79 and 80, | exact construction shown and described. -
_jf}-j__,é_-'-;'f,the,_."c()rita;ct-éﬁngers 90° and 20° resting upon What I claim, and desire to secure by l.et-
20 the segment 14*. In the next position of the | ters Patent, 15— - - .
2 contact-segments, which is the starting osi- | 1. The combination with contact-segments,
" tion for the motor, the opposite poles o the | of a drum connected to rotate therewith, a
- -battery will be connected together by means | cotled spring mounted in the drum and hav-
oo of the ‘contact-fingers 20% and 20°, which rest | ing 1ts opposite ends normally resting upon
. -,--.5_:_-1__:;'}:‘5;._-'-ﬁpmi:.c_oma‘,ct-;ﬁnger_ 14, "From these poles opposite sides of a lug on said drum, a seg- go
R ~'the circuit will lead over theﬁ_Conductor 81, ment-rotating device mounted opposite the

" throughthe reversing-segments 38 ,conductor end of the drum and having a pin projecting

82 arrhature 70 of the motor, conductor 83, | thereinto and located between the ends of

" reversing-segment 37, conductor 84, through the coiled spring whereby when said part 1s

50ﬁeld-ct)1l7 1, over.contacts 20° and 20f, which | rotated . either direction, the spring 1S 95

: Sl are ‘ow_}rej_stiﬁg-_up.t)n_fﬁnger'1'4?, through field- | placed 1n tension in the corresponding direc-

Q.;;.?f_"?ggg;%_jf:;?{;:-jfij-}'é-f@t)'il-l-?-;_72;fi,‘resista,jl_icé' 73 to the negative poles } tion and tends to rotate the drum therewith

+ . -of the battery , which are connected together and means to hold the drum In contact posi-

by fingers 20°, 204, and 14%. The current be- | tion during a portion of the travel of said part

3=,‘1ngoflow intensity and encountering the re- | in either direction and to then release the 100~
. sistance of both field-coils; as well as that of | drum whereby the segments snap from one

: ':f:--”fthe resistance 73,1s co:_rnpara,tivelysmall, and | contact position to another, substantially as
.i.i..fﬁ’ithe'f,stp_%d of the motor 1s therefore small, so described. | |

a8 not to endanger the same. At the next | 2. The con bination with an electric mo-
. ‘40 movement of the segments the batteries re- | tor, of a controller therefor having contact- 105
.« main in parallel, but the coils of the motor | segments, a suitable support inwhich the seg-

. ‘gre thrown into -parallel relation. “The cir- | ments are mounted to rotate, a single pawl

ff:cpit"ma;y_,'be traced, as before, from the oppo- | to stop the segments in the several contact
. site poles of the batteries 74 and 75 through. | positions and operative when the segments |

45 the reversing-switch and motor-armature to

are rotated in either direction, and a single 110

. the conductor 84. From the point 851t now | cam to release said pawl when 1t 1s desired
- hastwo pa_ths_,_one-thmugh- the conductor 86, | to rotate the segments, sqbstantia.lly as de-

. the field-coil 72, and resistance 73 to the op- |

.+ Under these conditions, the resistance of the

B . 'contacts 208 14° 20, conductor 87, through | scribed. - R
C« | 3. The combination with an electric mo-
e pole of the batterles, while the other | tor, of & controller therefor having contact- 115

. path is directly through fingers 20°, 20¢, and | segments; o suitable support in which the seg- -
S .1'4f2;_t0'-the"GQ;‘r_espondlng- ole of the battery. \ ments are mounted to rotate, a single pawl to

_ stop and hold the segments in the several
. circuit. being lowered, the field-coils are en- | contact positions and operative when the

- 55 ergized to a greater extent, as well as the ar- | segments are rotated in eithor divection, and 120
.. . mature, and the speed of the motor 18 there- | & single cam 10 release said pawl when 1t is

. . with the winding 72 has the effect of crowd-

©... fore increased. THe resistance 73 {nf series | desired to rotate the segments, substantially
- owtd ing d- | as described. - -
. ing a larger portion.of the. current through | 4. The combination with an electric motor,.

6o the'field-coil 7 1, which exerts a greater pull | of a controller therefor having contact-seg- 125
upon the armature, and therefore counter- ‘ments, -a sukable support in which the seg--

ER AR acts the effects of gravity and friction wppn. ments are mounted to rotate, a single pawl to
- - the bearings of the latter, whereby & grenter stop.the segments n the several contaet, posi-.

 increase of speed is obtained.

‘tions and operative when the segments are

S 65 At the next step of the segments the bat- | rotated in either. direction, and & single cam. 130
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operated by the controller-lever for releasing
sald pawl to permit the segmeénts to Snap
from one contact position to another, sub-
stantially as described. | '
5. The combination with an electric motor,
of & controller therefor having contact-seg-

ments, a suitable support in which the seg-

ments are mounted to rotate, a single pawl to
stop and hold the segments in the several
contact positions, and a single eccentric cam

adapted in the rotation of the controller-lever

to engage and release
as described. |

6. The combination “with .contact - seg-

said pawl, substantially

ments, of a suitable support in which the

same are mounted to rotate, & pawl to stop
the segments in the several contact posltions,

- a roller carried by the pawl, a segment-oper-

20

25

40

55

(0

pawl arranced
Sstationary sto
~and hold the segiments in

ating handle, a single eccentric cam connect-

ed with said handle and adapted to engage

sald roller to release the pawl when the lever

1s operated in either direction, substantially

as described. - | ’ o
7. The combination with contact

— Seg..
ments, of a shaft upon which said

segments

are mounted, a pawl connected to rotate with .

sald segments, a stationary- notched plate

‘with which said pawl engages to hold the seg- -
nents in contact position, a segnient-operat-
ing handle supported upon the shaft of the

contact-segments, and a cam connected with
sald handle t6 engage and release said pawl
from thenotched plate to permit the contact-
segrient to rotate, substantially as described.

8. The combination with segments ar-
ranged to rotate, of a drum connected there-
with, a pawl carried by the drum, a station-
ary notched plate with which the pawl en-

gages to hold the segments in contact, posi- -
‘tion, a cam concentrically mounted with ref-

cerence to the segments and adapted to re-
lease said pawl from the notched plate, 4
cotled spring. connected with the drum and
placed in tension in the operation of said cam,
whereby when the pawl 1s released, the drum
1s rotated with a quick movement from one

contact position to the succeeding position,

substantially as described.
9. The ‘combination with contact - seg-
ments, of a suitable support in which the seg-

Tients are mounted to rotate, a pawl travel-

ing with the segments, suttable stop devices
engaged by said pawlin its travel to stop the

segments 1 the several econtact positions,

and means to release said pawl when it is'cle-
sired o rotate the sogments, substantially
as déseribed, ' | )
10. "The combination with contact - S0~
nents, ol a suitable support in which the SO
ments are mounted o totate, a movable
to travel with said segments,

posttions, and means to automatically re-

s engaged by said pawl tostop |
the several contaet |

1

ments to rotate therewith, s

operation of the reversing-segments

i
i
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iease the pawl when it is desired to rotate the
‘segments, substantially as described. |
- 11. The combination with contact - seg-

ments, ot a suitable support in which the seg-
ments are mountea to rotate, a single pawl
associated with the segments and adapted to
travel therewith, stationary stops with which

ments in the several contact posttions, and

a cam operated by the controller-cperating .

means for releasing said pawl to permit the
segments to snap from one contact position

‘to another, sibstantially as described.
12. The combination with contact - seg- -
sald seg- -
8o

ments, ol a pawl connected with
| stationary
notched piate with which said pawl eNgACes

70

-sald pawl engages to stop and hold the seg-

75

to hold the segments in the several contact

positions, a segment - operating handle or
means, and a cam connected with said handle
or meanstorelease said pawlfrom the notched
plate to permit-the contact-segments to ro-
tate, substantially as described. -

~ 13. The combination with contact - se-
ments, & drum carried thereby, a projection
upon thedrum, aconcentrically-mounted seg-

‘ment - operating handle, and sleeve, and a

pair of safety-plates mounted upon the last-

named part, and a yielding connection be-

tween said segments and said handle to per-
mit the segments to snap from one position
to the next in the operation of the nandle,
said plate being adapted to encage said pro-
jection m the drum and positively move the
segments to the contact position in case of

“tallure of the yielding connection, substan-

tially as described. . .

14. The combination with contact - seg-
ments adapted to be rotated, of an operating
means therefor, a cam mounted updn said
means, a plate mounted on each side of said
cam, reversing-segments to change the direc-

‘tion of the current through the motor, and

an intermediate rocker-arm between said re-
versing-segments and the cam to prevent the
_ except
m the normal position of said operating
means, sald arm being received and guided
at one end by said plates, substantially as de-

seriped.

15. The combination with a contact-seg-
ment - operating handle, a cam connected

therewith, safety-plates mounted upon each

side of the cam, reversing-segments mounted
at one side of said handle: a rocker-arm ex-
tending between the said camn and reversing-
segments and supported at one end by said
satety-plates, said cam being adapted tocause
satd rocker-arm to lock the rEVersing - seg-
ments from movement in all ¢xeept the nor-

mal position of the said handle, subsf antialiy

P deseribed, ‘-
16. "The combination with a motor having
two field-coils; of & generator, means for con-

Qo
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winding of the said motor,. substantially as
described. . .- B
"17. The combination with a motor having

7 two field-coils, of a generator divided into
- two parts, ._‘contactes'egmems'adapted to con-
" pect the generators with the motor in parallel

~ with the field-coils first in series and next In

parallel, and to also connect said generators

- 1n series with the motor, also with its coils 1n
" géries and in parallel and aresistance con-

15 18. Th
" ments mounted for rotation upon a sleeve, of

~ nected in series at all times with one of the
coils of the motor, substantially as described.

18. The combination with contact -seg-

. means to rotate the same, reversing-segments
-~ to change the direction of the current
‘through the motor mounted independent of

20

said sleeve, a shaft passing through sald

-+ gleeve means connecting said shaft with said

] £ !

 reversing-segments, and ‘means for rotating

said shaft, substantially as.described.

"19. The combination with a sleeve, of-a | -
shaft loosely mounted .in said sleeve, means |
independent of said shaft for rotating. said |

~sleeve, an insulated core surrounding said
. sleeve, a plurality of contact-seg ments mount-

 necting said coils ‘in series or in parallel | ed upon said cor
‘relation, and a resistance in circuit with one

|

‘segments, substan

ing

and means operated by said
means for releasing
when it is desired to rotate the segments. =
""21. The combination with a motor having . -
two field-coils, of a generator, '
necting said co
tion, and means
one of said field-
seribed. -~
© In witness
| seribed my name 1n t
‘nesses.. I

W-

' KARSTEN ENUDSEN.
Witnesses: = -~ . S
- E.L. Moorg,

- W.CrLypE JONES.

B

| e and insulating-disks be-
tween said segments and outside of the.outer: 30
.ntially as described. - =~
' 20. The combination with
controller therefor having
a suitable support upon
dre mounted to rotate, a spring, means mov-
able continuously 1n one
ine said spring to cause th _
said contact-segments, means to
segments in the several

h & .motor, of a
contact-segments,
ch'said segments

{irection, for wind-
e latter to rotate
. stop said
_contact positions,
spring-winding
said - stopping means -

means for con-
ils in series or in parallel rela-
for reducing the strength of

coils, substantially as de-

35

40

whereof T have: hereunto sub-
he presence of two wit- 50
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