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- UNITED STATES

PATENT OFFICE.

ROBERT S. BLAIR, OF NEW YORK, N. Y.

 AUTOMATIC REGULATOR.

To.all whom it may concern.

- ‘Be it known that' I, Roperr S. BraIg, re-

siding at New York, in'the county of New
York and State of New York, have invented

“certain mew and. useful Tmprovements: in

- ‘Automatic Regulators, of which the follow-

10

. This “invention

ing is a full, clear, and. exact ‘description,

" “such_as will enablé others skilled in the art

‘to which: it appértains to ‘make and-use the

same;. . 7

mere-specifically- to. ‘the regulation ‘of the’

.. tate of speed and of the rate of change of
* speed of the same, 7 O Cadiss

15 ¢
- -means‘ih connection with vehiéles adapted-
~'to improve the. riding qualities of the same..
-+ A durther- object -is to. provide means: for-
reducing the lurching effect to which pas-

20

" One of the: objects théreof is to: provide

-sengers ‘or- freight -are often subjected upon

the ‘increase ‘or ' decrease -in “Speed .of - the;

“vehicle, .

~ 7 Another object isito "pfl_:oﬁde -efficient. and
" .-automatic means for regulating the speed of

25

‘vehicles, under certain“conditions, and ren-

dering travel thereon more'safe. ™ - L
Other objects’are to provide means of the

- ‘above types-which shall be stbstantially un-

30

s “affected by change in.inclination. of the ve-|

hicle upon which they ‘are mounted. -

. Other objects will be in part-obvious and | h
- ment shown in the drawings; there is shown

. in part ;pointed out hereinafter: .

35

‘The invention accordingly consists in the

i features ‘of * construction, cembinations of

eletents, arrangeniént “of parts and utiliza-

- tion of’ principles which will be exemplified

\in the apparatus and devices hereinafter de-

40

scribed, .and the scope of -the application of

" which will' be .indicated in the following

_claims. .

. In the accompanying drawings, ‘wherein.

- aresset.forth one or more of various possible

45

embodimerits- of several features of my in-

_.vention, Figure 1 is.an elevition of a por- |

tion of a vehicle having regulating appa-

" ratus'mounted thereon.” Fig. 2 is a’ diagram-

- matic, view of circuits‘and devices associated .

therewith, . Fig. 8 is a sectional wiew taken

- .substantially” oni -the line 8—3 of Fig. 2.
Tig.'4 is an elevation .of a vehicle provided-

- with: & different form: of ‘regulating appa-

‘ratus. : !

y oty Similar reference chardcters refer to simi-

ar parts throughout.the séveral views, = -
Ag tending to render clearer certain fea-

. Specification of Letters Patent,
‘Application filed Maich 28,

Patented Nov. 5,1912,
1905. ' S¢fial No. 252,476. o

| tures of my invention, it may here be noted

that upon the starting or increase in speed

of many vehiéles now in common use, -the -

[phssengers.or freight thereon are subjected,
on account of their inertia, to a more or less

violent shock, rendering riding “often . dis- -

agreeable and sometimes ‘unsafe. A’ simi-

lar -effect. is. catised: by! the stopping or sud- -

.60

den decrease in'speed of the vehicle. . Ihave

IR S .'found;thagt-_the;,_abQVe','def_écts',"ar_edue in-a
~.1relatés  to - vehieles  and

considerable. measure to the ‘lack of uni-

formity of change in speéd or suddenness of
change from or to a state of rest, and I pro-

.pose_to. provide means for- rendering -this: .
70

change more uniform and gradual. It may

‘also” hére.be noted that passengers are ex-

65

posed to'a somewhat similar effect upon. the

'vehicle rounding curves, due to centrifugal
‘force. This last-mentioned effect takes-place
to some extent even upon slight curves and.

‘results not only in the above discomfort to -

passengers but in a considerable weay upon

the roadbed at the point at which the same "
takes place. As these last-mentioried-_‘eﬂééts‘ :

obtain to some extent upon slight clirves, it
1s'sometimes impracticable, even with a.care-

75

80

ful engineer or other operator,.enfirely to

prevent. the same.

. _ The above and other de-
fects are remedied.in constructions of.the '
‘nature of those hereinafter described.

‘Referring now tothe illustrative embodi-

in Fig. 1 a vehicle 10 which. in this:illnstra- -

tive embodiment, is in.the form of an elec-

_trigally-propelled car deriving current from
.a trolley wire 11 through a:trolley pole 12,.

conductor 13 and a controller 14." Leading

90

from this controller is a.conductor 15 elecs -

trically connécted, as hereinafter deseribed,
with a motor 16 from which .the éircuit is

carried to the rail 17 and compléted in any
‘desired manner. ‘The motor 16, twhich is -

herein shown in a diagrammatic formimavbe

95

of any desired tvpe-and is suitably connected. - -

50 as:to be adapted to propel the vehicle 10.

-Mounted upon-the vehicle as by the pivotal

support 18, or inany othér broadly équivalent

manner, is whiat may be termed a “frame” 19
having thereona rigid arm'20 jeintedtoa pis-~* . -
_ton-tod 21; as is hest.shown in Fig.’2 of the 105
drawings. The latter member is’ connécted -
with a piston 22 positioned in'a cylinder 23,
relation to the vehicle, asi

mounted in- fixec . 2, -
by the Tugs 24;iand;:preférably filled with
a-heavy fluid, as . cil;‘through a

Wty

!

port 25, 1

100
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Piston 22 is perfofated as shown at 26 and |

is thus adapted to move slowly through the
fiuld and act as a retarding device control-
ling the position of the swinging frame 19.
In this manner, frame 19 is permi{ted to oc-

cupy a substantially. vertical position itre -

spective of the inclination of the vehicle and
yet any sudden swinging movement, thereof
is prevented. It may here be noted that by

the term “inclination ”, as used throughout’

this specification and the following claims

"with reference to a vehicle, is meant the po-

sition of its longitudinal axis with respect
to the wvertical, changes in this inclination
being occasioned principally by.the varying
grades of the road.upon which the vehicle
is travelin : ' L A

Mountec% .ui):oh frame 19 is an abutment 27

- 'having positioned gdjacent thereto a pile of

20

25

- tension of which'1s adjustable by nuts 31
or equivalent devices:  Conductor 15 passes |-

30
35
40

50

60

" 1§ provided alte

85

carbon blocks, or other variable . resistance
medium 28, electrically connected with what
may be termed a “yoke?” 29, also insulated
from the frame. This yoke is normally
held against the variable resistance medium
28 as by means, of springs 30, the effective

preferably adjacent pivetal point 18 and
thénce to a binding post 32 electrically con-
nected, as by means ‘of conductor 33, with
the dbutment 27. The circuit leads thence
through variable resistance medium 28, yoke

29 and 2 -conductor 84 to a binding post 35
connected, as by means of conductor 36, with

the motor 16. o ,
Secured to yoke 29 is a flexible member
87, preferably a cord, wire or linkage, ter-
minating.at a fixed point 38 and guided by
insulating pins as shown at 39 and 40. Ad-
ditional guides’ 41 "adjustable toward and
away from one another as by wing nuts 42
are preferably provided so as to insure that
the. effect of any suich displacement upon
the yoke 29 will be in a direction substan-
tially directly away from the variable re-
sistance 28,
between ‘these pins is a ‘weight 43 of any
desired form and preferably comprising a

plurality of parts so.as to be adjustable in

effect. This weight normally rests in con-
tact with a suitable abutment 44, best shown
in Fig. 3 of the drawings, which prevents
a forward movement thereof, assuming the
car to be traveling in the direction indicated

by the arrow in Fig. 1, and yet permits a

substantially free, lateral or lagging dis-
placement.- There is also preferably mount-
ed upon the frame an abutment 45 having
thereon a resilient insulating washer or

gasket 46 ‘against which is positioned a car-
bon disk or other electrically  éonducting

member 47 preferably gubstantially 6f the
shape indicated. A succession of gaskets 46
~ting with a series of disks
47, the adjacent s. ‘aces of the disks being

Mounied upon this member |
‘pretation of certain terms used throughout

1,043,751

slightly .s,epar:ited one from -another and
the lowermost gasket being supported by a
yoke 48. This yoke is connscted as by

-means of a spring 49 with a lug 50, the

tension of the spring being adjustable as by

means of nut 51. The upper portion of yoke -
"48 is provided with an insulated Iug to

which is connected a member 52 flexible in

70.

effect and supported by means of the ad- .

justable spring 53 upon a lug or projec-
tion 54. Suitable guide pins 55 are posi-
tioned. adjacent member 52 for a purpose
similar to that of the guide pins 39 and 40,

.above described. Mounted upon member 52

is an adjustable weight 56 resting in con-
tact with an abutment 57 and preferably

positioned within a curved recess 58 therein, -

as is-shown in Fig. 8 of the drawings, so
as to prevent lateral movement -of this
weight, or lagging thereof with respect to
the direction of travel of the vehicle. Tt
may here be noted that by the term “lag-
ging,” as used throughout. this specification
and the following claims, is meant a-rela-
tive movement in a direction away from the
direction of movement of the vehicle.

The abutment 45 is in electrical connec-
tion, by means of a conductor 59, with &
binding post 60, which in turn is connected

75
80
85

90

with conductor 18, through a suitable switch 95

61, and a connection 62 is provided from the

yoke 48 to the binding post 35 and thence

through the motor 16, as above described.

The electrical connections of this illus- -

trative ‘embodiment of certain features of

100

my invention may be briefly reviewed by .

reference to Fig. 2, in which is shown a
grounded generator 63, from which one cir-
cuit leads through controller 14, variable
resistance 28 and the propelling motor 16 to
ground, and a branch circuit leads through
switch 61, and disks 47, assuming the same’
to be in contact, and thence joins the first--
mentioned circuit through ‘the motor to
ground. : ‘ - O

In order to avoid ambiguity in the inter-

this -description or the following claims, it

105

110

may here be noted that the term “ vehicle n

is used in its hroad sense .and the ex-
pression *inertia controlled” is used to de-
note that-characteristic of a body by virtue

115

of which it is adapted to change 1its position

or conditien relative to another bedy by
reason of its inertia. It may also here be
noted that by “inertia” is meant tendency
of a body to resist change to or from 2
state of rest or chahge in the raté of speed
at which it travels. . . v )

 The operation of -the above illustrative
embodiment of my inyention is substantially
as follows: Assuming that the vehicle is
started suddenly,.as by completing a cir-

.cuit.through the controller 14, the same will

tend . to- lurch forward ind the weight 43

120

125

130
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by virtue of its inertia will tend to lag to.

a greater or less ‘'extent with reference to
the vehicle, thus causing the flexible mem-
Jber: 37 to be displaced and to draw upon
ke 29, In this manner the pressure
e variable resistance 28 is released to
‘ ater 7or less extent and the electrical
‘resistance therecf proportionately increased,
“thus tending to cut down the current flowing
through the motor and to afféct its speed
- or the rate of increase of its speed. In
this manner, By a suitable adjustment of
the variable resistance, the pressure thereon,
the ‘weight and other factors, the tendency
of the car to lurch forward is checked to
-any desired extent and the weight 43 then
returning toward the abutment 44 the vari-
able resistance is. again reduced an- the cur-
rént supplied ‘to the motor proportionately
inkregsed. The forward lurch of the car is

- thus/ transtormed into a series of quickly’

succeeding and minvte lurches of any de-
sired, magnitude. and' the speed therecf thus
- built up substantially urifcrinly to the de-
sired point. By. proper adjustment, this
rate of increase of speed may be regulated
until the car is started as suddenly as is
desired, and yet with a material gain in
the uniformity of acceleration. It will be

0 seen that the quickly succeéding impulses

" by which the speed is built or cut down may

be of such sn exceedidgly minute character-

* as to render the rate of change of speed sub-

stantially- uniform. . The above would hold.

“true to a greater or less extent irrespective
of thé value to which. the resistance .is in-
"creased, and many of the advantages of
this invention would be obtained if the re-

sistance . were brought ‘to-an infinite value

as by a suitable proportionment of weights,
springs ‘and other factors. The above ef-
" fect -takes place in a substantially identical
manner upon the sudden increase of speed
_of the car while the same is running.

Upon the vehicle rounding a curve the

“weight 48 is laterally “displaced with re-

spect to the direction of travel, due to its
_centrifugal force, and a corresponding de-
- credse in current supplied to the motor re-
_sults on account of the increase in the vari-
able resistance which is caused substantially
as above described by a downward pull upon
the yoke 29.- The guides 41 are adjustable,
as shown; so as to give the effect of centrif-

ugal force upon rounding a curve the de-

sived magnitude without altering the weight
~or changing the effect of the lagging of the
same. . ’ | '

“ The operations-ef the reinain_ing devices

shown mounted upon ‘the frame 19 is; to
a certain-extent, the contrary of the first
.. mode - of operation described inasmuch as
the weight 56 is adapted upon a decrease in
speed of the car, or the stopping thereof,
. move - forwardly, in the direction of

‘movement of the car, and, by means of the
“flexible maember 52, draw upwardly on the

8

yoke 48 and compress the several resilient -
gaskets 46 so as to bring the disks 47 into -

more or less intimate contact. In this man-
'mer a greater or- less current is supplied to

the motor 16, independent of the condition

70

of controller 14, and the same is .driven in -

a forward direction so as to neutralize the

too sudden retarding "effect of the brakes’

64 or equivalent means actuated by air cyl-

75

inder 64* or any other desired mechanism. -

Switch 61 is provided so as to cut out the
last-described mechanism, if desired. o

The retarding device or dash-pot piston
22 ¢perates in a well known manner te pre-
vent a quick swinging of the frame 19 with

parts mounted thereon substantially unaf-

fected by changes in the inclination of the-

car.

simple -and efficient means for accemplish-
ing the objevts of this.inventien and that
the several component featuves of this
means, altheugh co-acting to acecinplish the

desired .result, may nevertiieless perforni -

their functions independently and many of
the advantages of the cenjoint use be real-

80

- consequent decrease in effectiveness of the
“weights 48 and 56.and yet to permit a slow
movement thereof so as to render the several’

It will thus be seen that I have provided
&L .

90

95

ized. Tt will also e seen that the apparatus

‘above described although distorted for pur-.

poses of illustration, may be formed cheaply " '

and ecompactly and be readily and inexpen-
sively inounted upon vehicles now’ in use.
Mcreover, by —virtue of a dirvect control by
means of inertia, to whiéh ave due many of

the defects which it is desired to eliminate -

in apparatus of the general type above de-

_seribed, it 'is well adapted exactly to over-

come theseé defects.. IR .

Although T have set forth what T -believe
to be the exact mode of operation, neverthe-
less T do not intend that this invention be
limited by statements of theory of action.
herein niade. _ o -

In Fig. 4 of the drawings is shown a dif-
ferent embodiment of certain- features of
wmy invention, indicative.of its broad char-
acter, in which a eight 65, upon a vehicle
66 is supported by means of an adjustable

——

spring 67 and is connected as by a flexible -

member 68 with a band brake 69 operatively
mounted with relation to one of ‘the wheels
of the vehicle.” A suitable abutment 70 is
provided to prevent forwatd movement of
the same and it will readily be seen that

Ly virtue of the lagging or lateral swinging

of this weight. many of the advantageous

features of the above described embodiment

ave'vealized. » S

- As anany- changes could be nmade in the
above construction and many apparently
widely ‘different embodiments of iy inven-

"100

105
110
115

129
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-tion could be made without departing from
the scope thereof, T intend that all matter
contained in the above description and

. shown In the accompanying drawings shall

g be interpreted as illustr 1tne “and not In a
limiting sense.

I desire it also to be undelsmoc that the-
Ianguage tnised in the following cLums is”

intended to cover all of the generic and
1 specific featurves of the invention herein de-
scrib”ed and all statements of the scope of
the invention, which, as a matter of lan-
guage, might be said to fall therebétween.

Ha, ine desersed my Invention, what I

15 claim ‘as new and desire to secm‘e by Let-
- ters Patent is:—'

1. Tn combination. a. \'ehlde means adapt-

ed to move said wvehicle, and inertia- con—‘

trolled means unaffected by a constant speaf

" 9g 0f the -vehicle. mounted on said vehicle

adapted to vary the power of said moving

means.
2. In com bm“ttlon qvelllcle means mount-
~ed upon said vehicle adapted to move the
25 same, and inertia-controlled means unaffect-
ed by constant speed of the vehicle mount-
ed on said vehicle adapted to vary the powu
of said moving means..
_ 3. In cembmqhon, a vehicle. means wdapt-
30 .ed to move said vehicle, and inertia-con-
trolled means unaffected by a constant speed
of the vehicle flexibly mounted om said ve-
hicle adapted to vary the pmver of said
moving means,
35 4. In combination, a vehicle, means ad‘tpt-

ed to move said Vohlcle, means mounted on
said vehicle adapted upon acceleration of

said moving means to change position with
reference to -sald vehicle due to
40 celepation, said second means being adapted
to maintain a substantially constant pasi-
tion relative to said vehicle independent of
the speed at which said vehicle is running,
 and means controlled by said second means
45 adapted to vary the
means.
3. In combination, a vehicle, means ‘ldﬁDt—
ed to move said vehicle, means. mounted
-~ upen said vehicle adapted upon the ac-
5¢ celeration thereof to move relative thereto
in a direction away from the direction of

movement thereof, and means controlled by

said last-mentioned weans adapted to de-
- crease the power of said moving means.
55 6. In combination, a vehicle, means mov-
ably mounted upon said vehicle and adapted
upon theé increase in speed of said vehicle
to lag with respect thereto, means adapted
to move said vehic le. and means controlled
60'by said movably mounted means adapted

to decre 1se the power of said moving means.:

Tn apparatus of the class deacrlbed, a

xeh?de having mounted thereon inertia-con-

.+ trolled means adapted to render uniform the
55 rate of cnange of speed thereof.

‘thereon

sald ae-’

power of said moving -

1,043,751

8. In apparatus of the class descrlbed in.
combination, a vehicle having mounted
inertia - controlled .means, means
adapted to move said vehicle, and means

controlled by said inertia- controlled means /70

adapted to render uniform the rate of
change of speed of said moving means. '
, 9._In couibination, a velucle, propelling
means mounted thereen and inertia- con-
trolled means movably mounted upon said +5
vehicle and unaffected by any constant speed
at-which said vehicle 1s running, adapted
upon; the speed thereof being changed to
1‘end¢‘1' uniform tle rate of olmnge oi speed

. of said plopelhno eans: ' 80 -

10. In combination, a vehicle. means .

‘adapted to move the same, means mornted

upon- said vehicle adapted to lag with re-
spect thereto upon the rate of movemcnt-
thereof- being increased, and .neans con- gp
trolled by . said  second- mentioned means
adapted to reduce the effective power oi said
fivst-mentioned means. T :

11. In combination, a vehicle, propelling
means mounted upon said . \'elude, means 9o
mounted upon said vehicle adapted to lag
with respect thereto upon the speed thereof
being accelerated, and means controlled by
said second-mentioned means adapted to re-
duce the effective power of said ﬁrst men- 95
tioned means..

12. In COmblll‘lflOIl, a Veh1cle, an electric
motor adapted to move the same, inertia-
controlled means mounted upon said ve-
hicle adapted to move with respect thereto 100
and resume a constant position upon the
speed of said vehicle becoming uniform ir-
respeetive of ity rate of travel and means
controlled by said inertia- controlled means |
adapted to affect saitl vehicle-moving means 105
subshntmhv in proportion to the movemenL
of S‘lld inertia-controlled means.

18. In combmwtxon, a vehicle, an elect1 ic .
motor adapted to move the same, means

“moeunted upon said 'vehicle adapted to lag 110

with respect thereto upon said vehicle being’
put-in motion or the speed thereof 1ncreftsed,
and means controlled by said first-mentioned
means ‘and affecting said vehicle-moving
means subst‘mtm]ly in proportwn to the hé 115
thereof.

14. In combination, a vehlcle, an electnc
motor adapted to move said vehicle, means

mounted upon said vehicle adapted to- lag

with respect thereto upon said vehicle being 120
put in motion or the speed thereof increased,
and means controlled by said last-mentioned
means adapted to tend to cut down the cur-
rent supplied to said motor. . o

. 15. In combination, a vehicle, an electric 125
motor adapted to -move,the same, means
mounted upon said v apted to lag -
the SERING. bemg
put in motion or the Speed of increased,
and means controlled by:said last- mentloned 130
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tneans #dapted to tend to cut down-the volt-
".age across the terminals of said motor.

:"16. In .combination, a vehicle, an eléctrig

A e I combination,

“with respect: thereto upon said vehicle being:
“put 1m

means adapted.to interpose. resistaice in cir-
cuit with said motor. . " :

" ‘motor ‘adgpted to move the same, means

“movably mounted - upon ‘said vehicle and

“adapted to lag with respect thereto upon:

15

~ down the voltage across
.. motor substantially-in pro

"~ tonor

a6 19 In combination, a.vehicle; dlectrically-
“-:driven -Ineans:
'adapted. to .propel~

said vehicle bemg put in motion or the speed },
" ‘thereof increased, and means controlled by

.said last-mentioned: means -adapted to cut
.;fh terminals of said
gortiqn-to the rate

of incregse .of ‘speed thereof: |

.18, Xn ‘comhination; a vehicle, an electric.

-motor mounted upon said vehicle adapted to-
~propel the :samé, meany movably, mounted
“ipon said vehicle adaptedito lag Wil

thereto upon -said- v h1§1 ’

the -speed- 'the’re'df _increased; and
onitrolledy by isaid “last-mentioned

means .. - et
; across'the terminals of said motoer,
idunted: uponsiid vehicle
#the same, “a member
“mounted upon $aid “Fehicle -and movable
_with ‘relationthereto -and ‘adapted -to -lag
with respect $hereto upon said -vehicle being
zset in motion’or the speed thereof increased,
‘and mearis confrolled by the lagging of said

megis “adapted upon’ said- lagging taking:

--place to-interpose resistanice in the circuit

40

145

. - 90. Tn.combination, ‘a vehicle, electrically-"
.driven means mounted upon aifl velicle,

adapted to propel the same, means moimted

-on,said" vehicle and’movable with relation
.thereto and. adapted to:lag with respec

_ed upon said lagging taking place to inter-

50

pose resistance in the circuit of said electri-
cally-driven. propelling means, and means-

" adapted to render said lagging means sub-

~'55

.. member adapted upon said lagging taking |
place to tend to cut ‘down the voltage at the.| sw. g :
; - % said -vehicle Peing

65
g

‘motion or the speed thereof being increased, .

stantially independent of the inclination of
“said vehicles . oo
. -.21. In combindtion, a vehicle, electrically-.
driven means motinted. upon said vehicle
‘adapted to propel the same, a member
niounted on said vehiclé and movable with

spect. thereto. tipon 'said vehicle being set in

and means controlled by the lagging of said

tevminals of ‘said motor. -

“motor N adapted. to ‘mevethe same,. means
-mounted upon said vehicle adapted to lag’

yut iri motibn: or the speed thereof increased,
_“and mieans controlled by said last-mentioned !

a vehicle, an electric |

 lag with respect |.
e being: put in mo-

dapted; to" cut. down: the voltage,

of said electrically-driven propelling means. |-

relation thereto and adapted to lag with re--

- 92. In combination, a vehicle, :electridailj—

adapted -to - propel. the same, a member
mounted oh said vehicle and movable with
relation thereto -and adapted to lag with
respect thereto upon said.yvehicle being set
_in ‘mofion or the speed thereof increased,

place. to tend ‘to.cut down the. voltage at
the terminals of 'said motor, and means
adapted to render said lagging member sub-
stantially unaffected by changes in the in-
clination, of said vehicle. . . .

23. In combination, a . vehicle, means

adapted to vary the power pf said movin
‘means, and means ‘adapted ‘to render sai

fected by changes in the inclination of said
"vehicle. S ‘

24 In combination, ‘a -vehicle, ‘means
adapted to move the same, inertia-controlled
‘means adapted to decrease the power of said
first.means mounted ‘upon said vehicle and
adapted upon .an -acceleration thereof to

' change position’ with respect thereto due to .

said acceleration and adapted to maintain a
_substantially - constant _position relative
"theretoe independent of the speed at which

‘to render saidl inertis-controlled means sub-
stantially unaffected by changes in the in-
clination of said vehicle. - :
~ 95, In- combination, a, vehicle, means
’ ag-apté&fto; move said véhicle, inertia-con-
trolled means mounted upon said vehicle and
updffected by a constant rate of travel of said
.yehicle, means controlled.by said inertia-con-
trolled means adapted t6 render uniform the
Tate of change of speed of said vehicle, and
.means. adapted to render said inertia-con-

y .| trolled means substantially independent of
thereto upon said vehicle being set.in motion
or the speed- thereof increased, means eon- |-
trolled by the lagging of said means. adapt--

“changes in the inclination of said vehicle.
" 26." In combination, a vehicle, electrically-
“operated means adapted to propel said ve-

_electricaily-opérated means, means miovably

third - mentioned means, and:means con-
“trolled by said inertia - controlled . means
adapted to reduce said eurrent. . "

operated- means adapted to propel. said ve-

means controlled by the lagging of said.
-member ‘adapted upon said.lagging taking . -

adapted to move said vehicle, inertia-con- -
trolled means unaffected by a constant speed
of the! vehicle mounted upon . said vehicle

‘inertia-controlled means substantially unaf- -

said vehicle is running, and means adapted.

“increased’ to lag with

driven ‘means mounted. upon said - vehicle :

70

75.

80

85

90

95

100

108

110

‘hicle, means adapted to lead current to said .

115

mounted upon said .vehicle- and adapted -to -
swing with rezerence thereto, 'inertia-con- -
trolled means movably mounted upon said.

120°

27. In combination, a vellicle,"elec{;'lricﬁlly—-

hicle; means adapted to lead cufrent to said -
-electrically-operated means, means movably
mounted” upen- said vehicle and adapted to -
swing. -with reference. thereto, inertia-cop- °
“trolledk. means inovably mounted tpon said
swingiiig means adapted upon the speed of -

;- 130
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respect thereto, and means controlled by said
fed means adapted to tend to

cut down the voltage at. the terminals of said

electrically-operated means. :

28. In combination, a vehicle, electrically-
operated means adapted to propel said ve-
hicle, means adapted to lead current to said
electrically-operated means, means movably
mounted upon-said vehicle and adapted’ to
swing with - reference thereto, inertia-con-
trolled means movably mounted upon said

_swingiig means adapted upon the speed of
~said vehicle being increased to lag with re-

spect thereto, and means controlled by said
inertia-controlied means adapted to insert

- resistance in said current-leading means:
29. In combination, a vehicle, electrically-

operated. means adapted to propel said ve-
hicle, means adapted-to lead current to said
electrically-operated means, a variable re-

. sistance: serially connected within said cur-

25

rent-leading means, means wounted upon
said vehicle adapted to swing with respect’
thereto, inertia-controlled means movably
mounted upon said swinging means and

* adapted upon the speed of sdid vehicle: be-
~ihg ‘increased to lag with tespect thereto,

~and means controlled by said inertia-con-.

“trolled means adapted to control said va-

riable resistance:

- .30, In combinatibn, a vehicle, an electric_

" motor adapted -to move the same, means

35

40

45

mounted ‘upon said vehicle adapted to lag
with respect thereto upon the speed of said
vehicle - being increased, a variable resist-
ance within. the circuit. of .said electric mo-
tor, ‘and means controlled by said lagging
means adapted to increase said variable re-

sistance. - ¢ '

31. In combination, a vehicle, an electric
.- motor adapted to move the same, means
“mounted upon said vehicle adapted to lag
with respect, thereto upon the speed of said

vehicle being increased, a variable resist-
ance within the cfrenit of said electrie mo-

. tor, means controlled by said lagging means

adapted to control said variable resistance,
and means adapted to adjust said variable

_ resistance.

50

32. In combination, a-vehicle, electrically- -
-operated means adapted to propel said ve-

- hicle, means adapted to lead current to said

58

0

electrically-operated - means, means mov-
ably mounted upon said vehicle and adapted
to swing with - reference thereto, retarding
‘means connecting with said swinging means,

inertia-controlled means movably mounted -

upon said swinging means adapted upon the
speed of said vehicle being increased to lag

with -respect thereto, and means controlled .
by said inertiu-controlléd means adapted to |

reduce-said. curtent. o .
'33. -In combination, a vehicle, electrically-
cperated means adapted to propel said ve-

1,048,751

relectricaily-operated means, Théans movably

mounted upon said vehicle and adapted to
swing ‘ with " reference thereto,. retarding
means connected with said swinging means;
and inertia-controﬂed, means movably
mounted upon said swinging means adapted
upon the speed of said vehicle being in-

‘creased to .lag with respect . thereto and
.adapted to tend to cut down the voltage at
the terminals .of said electrically-operated.
| means.

34. In combination, a'vehicle, a control-
ling switch, an electric motor, mounted upon
said vehicle and adapted to propel the same,

a'variable resistance serially connected with -

sald controlling switch and said motor, in-
ertia-controlled ‘means mounted upon said
vehicle adapted upon the speed thereof be-

- ing increased to lag with respect thereto, and
_means adapted to vary said variable resist-

ance and- controlled by said ipertia-con-
trolled means. . _

35. In combination, a vehicle, an electric
motor adapted to propel. the same. mears
-adapted manually to control the current sup-
‘plied to said motor, and means mounted
upon said_vehicle .adapted upon the speed
thereof being changed automatically to tend
to change the turrent supplied to said mo-

tor in inverse proportion ‘to. the rate of

change of said speed.

'36. In combination, a vehicle, an electric
motor adapted to propel the same, a con-
trolling.switch adapted to-complete a circuit
through said -motor, and' inertia-controlled
meahns adapted automatically to regulate thie
rate of inc;’ease of current supplied to said
‘motor. _

37. In_combination, a vehicle, an electric
motor adapted to propel the same, a con-
trolling switch adapted to complete a cireuit
through said motor, and inertia-controlled
aneans adapted to render substhntially uni-
form the rate of increase of current supplied
to said motor. . , _ :

38. .In, ‘combination, a vehicle, means:

“adapted to move the same, means mounted

upon said vehicle ddapted to lag with re-
spect thereto upon the rate of movement
thereof being increased, means adapted to
prevent a forward movement of siid lag-
ging means, and means controlled by said

lagging means adapted to contro! said first- -
mentioned means.

39. In combination, a vehicle, aecarically-
operated means adapted to propel said ve-
hicle, means adapted to lead current to said
electrically-operated means, means movably
mounted upon said vehicle adapted to swing
with reference thereto, inertia-controlled
n%eans mounted upon said. third-mentioned
nieans and ‘adapted upon. the speed of said
vehicle being increased to lag with vespsct

“thereto, means adapted to prevent a forward
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and- méa;ns ‘controlled by said inertia-con-

«trolled means adapted to affect said current.

40. In combination, a:vehicle, an electrie

:motor mounted thereon and adapted to pro-

pel the-same, a variable résistance device in
the circnit of said motor, manually-operated

“controlling means, rieans mounted upon said

10

~means adapted -to resist’ the action of said.

15

«vehicle adapted to- swing “with. reference
-thereto, a weight flexibly. mounted upon said
-swinging means connected with said vari-
-able resistance device and adapted to. change

the resistance. thereof,. :and spring-pressed

weight, - ...

41, In combination, a vehicle, an electric -

< motor mounted thereon -and adapted to pro-

25

| pel the same, a manually-operated controller

In eircuit'with said motor, a variable resist-
ance 1n cireurt with said motorr adapted upon

the pressure thereon béing changed to vary -
.in resistance, adjustable medns adapted nor--

1

mally ‘to press said ‘variable resistance, in-:

ertid-controlled  means. mounted upon said
- vehicle adapted upon’ the ‘speed -thereof’ be-

ing. increased to lag with respect thereto,
«and a-connection between said. inertia-con-

trolled: means and said variable resistance

-adapted upen’.the lagging thereof to' de-

:‘erease - the "pressure upen said -variable re-
30 o ' .

sistance,j O o
- 42. In combination, a vehicle, an electri¢:

:motor mounted therécn and adapted to pro- .

35
40

.45

pel the  same, manually-controlled means

adapted to vary the current supplied to said

‘mctor, means. mounted upon .said: vehicle
.and. adapted to.swing.with respect thereto,
-means. -adapted to:.retard -said swinging

movement, a plurality of contacting mem- .

bers in . the ;circuit  of . said motor, means.
‘adapted adjustably-to compress’ said con-
tacting members; a° weight mounted upon’

said swinging means adapted upon the speed-

~of caid vehicle being increased to lag with
‘respect:. thereto, and means adapted upon.
said weight lagging to decrease the pressure

upon said..contacting members and incréase

the resistance in series ‘with said motor..
© .. 43. In combination, a vehicle, and inertia-
- contrelled means mounted upon said vehicle
50

adapted upon the speed thereof decreasing

‘to control the vate of decréase of speed.”

.4t In combination, a vehicle, inertia-con-
trolled 1neans movably mounted upon said

~+ . -vehicle adapted upen the speed of said vehi-
BB : ‘
* - Cand means eentrelled by said inertia-con- |

cle décreasing to move with respect thereto,

trolled means adapted to govern the rate o
decuéase of speed..

~.. In coimbination, a vehicle, inertia-con-

o g I . . E 1
trelled means movably mounted upon. said
vehicle adaptéd upon the speed of said veli- .

~.cle decreasing to advance with respect there-

. to, gnd means controlled by said inertia-

oy
- I

centyclied imearigadapted to control the rate

58 of decrease of gpeed, .

; R - B Y [ [ERR

46. In combination, a vehicle, inertia-con-
" trolled means, mévably mounted upen said.
.vehicle and adapted upon the speed of said
vehicle decreasing to move Wwith reference
‘thereto, and-means controlled by said iner- 70
- tia-contrdlled means. adapted: to render sub-: .
stantially uniform the rate of decrease .of:
speed.” . ., O
47.+In combination, a‘velicle, inertia-con--
trolled means mounted  upon said ‘vehiele. 75"
and adapted to move With reference: thereto:
upon ‘the speed of. said. vehicle decreasing,,
-and adjustable means' controlled by said .in-
- ertia-controlled - mieans adapted: fo. render
substantially uniform the rate of decrease of gq
speed. . . o
+"48. In. - combination, a vehicle, - means-
adapted” to retard the movement thereof, -
and inertia-contrelled means upon said vehi-
cle adapted to partially counteract the effect. g5
of said retarding means. . . IR
49, In combination, a. -vehicle, - means’
adapted to retard the same, Inertia-con-
trolled’ means, movably ‘mounted uipon’ said. -
vehicle and adapted upon the speed thereof go
‘decreasing to move with respect thereto, and
‘means controlled by said imertia-controlled - -
means adapted to render substantially uni-.
form the effect of said retarding means. .
- 50. In  combination, a vehicle, means. 95
adapted to retard the same, inertia-con--
trolled means' movably mounted upén -said
vehicle and adapted to move with reference-
‘thereto upon' thé speed ‘of said vehicle de- .
creasing, and means centrolled by said in- 100
ertia-centrolled means adapted to oppose

isaid retarding means.

51. In._ combination,.  a ’'vehicle,” means
adapted to retdrd the same, means adapted
“to propel said vehicle, and inertia-coritrolled 105
means mounted upon’ said. vehicle ‘adapted: .
‘to tend to inerease the. pdwer of said pro-
pelling means to render the effect .of ‘suid
retarding means substantially uniform.” . |

52. Tn - combination, = a : vehicle, “means: 110
~adapted to retard the same, means adapted -

|'to propel said vehicle. inertia-controlled

means movably meunted: upon said vehicle
and adapted to advance with respect thereto
upon the speed of said vehicle decreéasing, 115
and means controlled by said inertin-con- -
-trelled: means adapted to. “tend to iricrease. -
the pewer of said propelling' means to ren-
der substantially uniform the effect of said
-retardingimeans. - T R £}
53. In combination, & vehicle, “nieans -
‘adapted to move said vehicle, and ‘means
mounted upon said vehicle adapted upon the'
movenment of caid vehicle ‘departing from a,
ubstantially strnight liné to.counteract the: 125
effect’ of said vehiclesmoving'means. 7 o
Jad Incéombinationst a" Tvehicle, <means:
adapted o i “hieans:adapted
to: contrel & wang,and means

gk

¢ mounted pon

Fivehicle a

idapted tocon- 130
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trol said controlling means in accordance
with the.rate of change of direction of said
vehicle. - R .

55.In combination, a vehicle, means
adapted to move the same, means movably

“said vehicle moving in a curved path to
fnove with reference thereto by virtue of
gaid curvilinear movement, and means con-
trolled by said movable means adapted to
reduce the .speed of said  vehicle-moving
means. ' Co S T v
- 56. In' combination, a | vehicle, means
... adapted to move the same) means movably
{5 mounted upon said vehicle adapted to move
77 with the same in a substantially rectilinear

19

~line during the travel of said vehicle in a |

substantially rectilinear line and adapted
upon said vehicle moving in a curvilinear
path to move with reference to said vehicle,
and means controlled by said second means
adapted to decrease the speed of said ve-
hicle-moving means. ’ R

'57. In combination,

20

- a vehicle, means
25

hicle and adapted upon said. vehicle moving
. in a curved path to diminish the speed of
.. said vehicle-moving means. S
30 58. In combination, a vehicle, an efectric
motor adapted to propel the same, means
‘movably mounted upon said vehicle adapted
upon said vehicle moving ifi a curved path

‘to move with reference thereto by virtue of.

35 said curvilirear movement, and means con-
trolled by said movable means adapted to
cut down the current within said motor. -

- 59. In combination, a vehicle, an-electric
motor. adapted to propel the same, means
movably mounted upon said vehicle adapted
to.move with the same in a substantially rec-
tilirfear line during the travel of said vehicle
in a substantially rectilinear line and adapt-
- .ed upon said vehicle moving in a curvilinear

45

- and means controlled by said movable means

- adapted to cut down the current within said
motor.. - T :
~ 60. In combination, a vehicle, an electric
motor adapted to propel the same, movable
means mounted upon said vehicle and adapt-

“ed to he moved with reference thereto by
centrifugal force upon said vehicle moving
in a curvilinear path, and means controlled

.40

‘50

55
" the current in said motor. _

 61. In combination, a vehicle, an electric
. motor adapted to move. the same, means
- movably mounted upon said vehicle adapted
to-move with-the same in a spbstantially rec-
- tilinear line during the travel of said vehicle

in a ‘substantially rectilineatr lineé and adapt--

ed upon said vehicle mgving In a curved,
. ‘path to move with reference thereto, and
85 medns controlled by ‘said movable means

mounted upen said vehicle adapted upon.

path to move with reference to said vehicle, .

by said movable means adapted to cut down.

1,043,751

adapted to cut down the voltage at the ter-
minals ‘of said motor. o

© 62. In combination, a’ vehicle, means
adapted to move the same, means movably
mounted upon said vehicle adapted to move
with the same in a substantially rectilinear
line during the travel of said vehicle in a

upon said. vehicle . moving in a curved path

‘to move with reference to said vehicle;
‘means controlled by said movable ineans

70

‘substantially rectilinear line and adapted = -

75

adapted to cut down the speed of said ve-

hicle-moving means, and means adapted to
render said movable means substantially un-
affected by ‘changes in the inclination of said
vehicle. : L

8¢

63. In combination, a vehicle,.an electric

_motor adapted to propel the same, means

movably mounted upon said vehicle adapted
to move with the same in,a substantially rec-
tilinear, line during the travel of said ‘ve-
hi¢le in a substantially rectilinear line and
adapted upon said vehicle moving in a

| curved path to move with reference thereto
adapted to move the same, means controlled
by centrifugal force mounted upon said ve-

and cut down the voltage at the terminals of
said motor, and/means adapted to render.

" said movable }neans substantially unaffected

by changes in the inclination of 'said vehicle.
64. In cofbination, a vehicle, an electric
motor addpted to propel the:same, means

'control}e/d by centrifugal force and rendered
‘operative upon said car moving in a cur- -

vilinear path adapted te ‘iminish the speed
of said electri¢ motor, 2. | mea::s adapted to

render said means subscantially unaffected

85

90

95

100

by. changes in the inclination of said ve-

bicle. -~ .. . o
" 65. In combination, a vehicle, an electric
motor adapted -to propel the same, means
movably mounted ugon said vehicle adapted
to move with the same in a substantially rec-
tilinear line during the travel of said ve-
hicle in a substantially rectilingar line and

adapted upon _said vehicle moving in &
curved path to move with respect thereto, a
variable resistance in the circuit of said’

motor, and means controlled by said mov-
able means adapted to control said variable
resistance. = - A '

- 66. In combination; a vehicle, an electric

‘mctor mounted upon said vehicle and adapt-

ed to propel the same, an adjustable, vari-

able resistance within, the .circuit of said

motor, means movably mounted upon said
vehicle adapted to move with the same In a-
substantially rectilinear Yne during the
travel of said vehicle in a substantially rec-

tilinear Hine and adapted upon said vehicle

moving in a curvilinear path to move with
reference to.said vehicle, and means con-
trolled by said movable means adapted to
vary said variable resistance. . -

- 67. In combination, a vehicle, an electric
motor mounted upon said vehicle and adapt-
ed to propel the same, an adjustable, vari-

105

110

115

120

125

130



z 53\3@%357 B1-

able resistance within the circuit of said
- motor, means movably meunted upon said
- 'vehicle adapted to move with the same in a
substantially rvectilinear line during the
travel of said vehicle in a substantially rec-
tilinear Imme and adapted upon said vehicle
' meving in a curvilinear path ‘to move with
reference to said vehicle, means controlled
by said movable means adapted. to vary said
3o variable resistance, and means adapted to
“ render the said variable resistance substan-
tially unaffected by changes in the inclina-
" tion of said vehicle. N ’
68, In combination, a vehicle, an electric
15 . motor mounted upon- the same and adapted
“to propel said. vehicle, a member flexibly
sieunted. upon said wehicle: and adapted
upon said vehicle moving in a curved path
to move laterally with respect thereto, and
g0 Mmeans controlled by said member adapted to
centrol said electric motor.

69. In combination, a vehicle, an. electric
motor mounted -upoen the same and adapted
to propel said . vehicle, a member flexibly

25 mounted . upon said vehicle and adapted

upon said vehicle moving in a curved path

cto swing laterally with respect thereto,

means-controlled: by “said member adapted

 to control said- electric motor, and means

‘g0 adapted to render said member substantially

.unaifected by changes in the inclination of
“said vehicle. o o

motor mounted thereen and adapted to pro-

85 pel the same, means mounted wpon said ve-

hicle adapted to swing with reference there-

to, means movably mounted upon said swing-

ing means adapted to move with said vehip!s

in a substantially rectilinear line during {he

.40~ travel of said vehicle in_a substantially rec-

tilinear line and adapted upon said vehicle
‘moving in @ curved path to move with ref-
erence to said vehicle, a variable resistance
in circuit with said motor and a connection
45 between said movable means and said vari-
- able resistance. adapted upon said vehicle
_ traveling in a curved path to increase said
variable resistance.
71. In combination, a vehicle, 'an electric
50 motor mounted: thereon and adapted to pro-
pel the same, meafls mounted upon said ve-
hicle adapted to swing with reference there-
to, means movably mounted upon said swing-
ing means adapted to move with said vehicle
55 in a substantially rectilinear line during the
travel of said vehicle in a substantially rec-
tilinear line and adapted upon said vehicle
moving in a curved path to move with ref-
erence to said vehicle, a variable resistance
-0 in cirenit with said motor, a connection be-
~tween said movable means and said variable
resistance adapted upon said vehicle travel-
‘ing in a curved path to increase said vari-
able resistance, and means adapted o ad-

85, just said variable resistance. .S

. _0: In combination, a vehicle, an electric-

=)

72."In combination, a  vehicle, - means
adapted to move said vehicle, means-adapted
te retard the movement of the same, and
inertia-centrolled means mounted upon said-
vehicle and adapted to change position with 7¢’

‘reference thereto in a direction longitudi-

nally thereof adapted upon the speed thereof
being decreased to affect the yate of decreass

‘thereof and adapted upon the-speed of said

vehi¢le being increased to affect the rate of
increase of speed thereof. . o
73. In combination, a vehicle, means
adapted to move the same, and inertia-con-
trelled means mounted upon said vehicle to
meve longitudinally thereof.adapted upon go
the speed of said moving means being in-
creased te render substantially uniform said
increase of speed.and adapted upon the
speed of said vehicle decreasing to render
substantially uniform the rate of decvease 85

.of spéed.

74. In combinaticn, a vehicle, means mov-
ably mounted upon said vehicle adgpted
upon the increase of speed of said vehiele to -
lag with fespect thereto, meahs adapted to' 90
move said vehicle, means controlled by said
movably meunted means adapted to_control
said moving means, inertia-controlled means
mounted upen said vehicle adapted upon the
speed thereof decreasing to mhove with re- 95
spect thereto, and means controlled by said
last - mentioned inertia - controlled means
adapted to govern-the rate of decrease of
speed. : ' B

75. In combination, a vehicle, an electric 100
motor adapted to.move the same, means’
mounied upon said--vehicle adapted to lag
wiln respect thereto upon said vehicle being
put in motion or the speed thereof increased, - -
means controlled by said second-mentioned 165
means adapted to control the rate of change
of speed of said motor, retarding means
upon said vehicle, means mounted upon said
vehicle adapted upon the speed thereof be-

‘ing decreased to change position.with re- 110

spect thereto, and means controlled by said
last-mentioned means adapted to oppose said
retarding means and control the vate of de-
crease of speed of said vehicle. ' »
76. In combination, a vehicle, an electric 115.
motor adapted to drive the same, a variable
resistance in cirenit with said motor, means
mounted upon said vehicle adapted upon the
speed therecf Leing increased to affect said
variable resistance and tend to decrease the 120
current through said motor; and means

" micunted upon said vehicle adapted upon thie

speed thereof decreasing to move with re-
spect thereto and increase the - current
tnrough said motor, said several means be- 125
ing adapted to maintain a substantially.con-
stant position relative to said vehicle inde-
pendent of the speed at which said vehicle

1s running.. '

" 77 In combination. a vehicle. an electric 330
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motor adapted to propel the same, a manu-
ally-actuated contrcller adapted to vary the
speed of saild motor, braking means upon
said vehicle, and inertia-controlled means.
mounted upon said vehicle adapted upon the
speed thereof being increased to change po-
siticn with respect thereto and tend fo de-

‘crease the current through said motor and

inertia-controlled means mounted upon said
vehicle adapted upon the speed of said ve-
hicle being retarded by said braking means
to change position with respect thereto and
increase the current through said motor.

78. In combination, a vehicle, means
adapted to move said vehicle, inertia-con-
trolled means movably mounted upon said
vehicle adapted upon the speed thereof be-’
ing increased to lag with respect thereto and
adapted upon the movement of said vehicle
departing from a substantially straight line
to move with respect to said vehicle, and
means controlled by said inertia-controlled
means adapted to tend to reduce the speed
of said véhicle. o

9. In combination, a vehicle, means
adapted to move the same, inertia-controlled
means mounted upon said vehicle adapted to
lag with respect thereto upon the. speed of
said vehicle being increased or the direction
of movement thereof departing from a sub-
stantially straight line; and means controlled
by the lagging of said second means adapted’
to tend to decrease the speed of said vehicle.

80. In combination, a vehicle, an electric
motor adapted to propel the same, a variable
resistance in circuit with'said motor, and
means operatively connected with said vari-
-able resistance adapted to move with respect
to said vehicle in a lagging or lateral direc-
tion and increase said variable resistance.

-~ 81. In combination, a vehicle, an electric

~.motor adapted to propel said vehicle, a vari-

.able resistance in cireuit with said motor,.

1
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means mounted upon said vehicle adapted

upon the speed thereof being increased to
lag with respect thereto and adapted upon.

45

the direction of movement of said vehicle
departing from a substantially straight'line -

to move laterally with respect thereto, a con--

nection between said means and. said vari-

50

able resistance, and adjustable means adapt-

ed to vary the relative effects of lateral
and lagging movements of said means upon
said variable resistance. : o

82. In combination; a vehicle, an electric
motor adapted to propel said vehicle, a vari-
able resistance in circuit with said motor,
means mounted upon said vehicle adapted
upon the speed thereof being increased to
lag with respect thereto and adapted upon
the direction of movement of said vehicle
departing from a substantially straight line
te move laterally with respect thereto, a con-
nection between said means .and said vari-
able resistance, and adjustable means adapt-

‘et to vary the relative effects of lateral and

lagging movements of said means apon said
variable resistance, said means being sub-
stantially independent of changes in the in-
clination of said vehicle. '

83. In . combination, a wvehicle, means

‘adapted to propel the same, means adapted

upon the speed of said vehicle increasing or

the direction of movement thereof departing’

from a substantially straight line to move
with respect thereto and tend to cut down

“the speed of said vehicle, and means adapted -
upon the speed of said vehicle decreasing to

render substantially uniform the rate of
decrease of speed. _

In testimony whereof I aflix my signature,
in the presence of two witnesses. '
. ROBERT S. BLAIR:

Witnesses: .

Crarces H. Wirsox,
Herex M. SEanaxs.
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