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No. 781,474,

UNITED STATES

Patented June 28, 1903.

PATENT OFFICE.

LEON JULES LE PONTOIS, OF NEW YORK, N. Y.

ELECTRICALLY-CONTROLLED SPEED-CHANGING APPARATUS.

QPECIFICATION forming part of Letters Patent No. 731,474, dated June 23, 1903,
Apﬁlication filed December 20, 1902, - Serial No, 136,016, (No mod_el.) :

To all whom it may concern:

Beitknown thatI, LeoN JoLES LE PonNTo18,

a citizen of the Republic of France, and a resi-

dent of New York city, State of New York,:
have invented certain new and useful Im-

provements in Electrically-Controlled Speed-

Changing Apparatus, of which the following

- i8 a specification.
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My invention relates to newand useful im-
provements in electrically-controlled speed-
changing apparatus, wherebythe speed of the
driven shaft may be varied or its direction of
rotation may be reversed and the driven shaft
may be connected with or disconnected from
the driving-shaft.

The object of the invention is accomplished
combining electromagnetic
clutches with suitable gears, arranged as
hereinafter ‘described, so that the opération
of parts and the suitable adjustment and in-
termeshing of the gears may be readily car-
ried out, while the effect of residual magnet-
ism is entirely obviated.

In the following I have described, with ref-
erence to the accompanying drawings, a con-

‘struction embodying my invention, the fea-

Lares thereof being more fully pointed out

_hereinafter in the claims.

- Inthedrawings, Figure 1isa central length-.
wise sectional view along theliné A B of Fig.
3. Fig. 2 is a’ central lengthwise sectional
view along the line C D of Fig. 3. Fig. 3is
a vertical sectional view along the line I T of

Fig. 2 looking in the direction of the arrows.

Fig. 41s-a vertical sectional view along the
line E I of Fig. 2 looking in the direction of
the arrows. Fig. 5 is a sectional view along
the lines K J and K L of Fig. 4.

Similar letters indicate similar
throughout the several views.

a indicates the driving-shaft, driven by any
suitable means. (Not shown.) ‘

b indicates an annular field-magnet keyed
on the shaft a, having an annular coil &' in
its periphery for magnetizing‘the same and
provided on its inner face with an annular
tapering groove'b%

¢ indicates a shoulder on shaft a, and be-
tween said shoulder ¢ and the magnet b is a
sleeve or bushing d, adapted to turn freely
on the shaft and at the same time to have

parts

frietion-.

lengthwise movement thereon between the
shoulder. ¢ and the magnet . On the sleeve
d are mounted two annular armatures e and
¢', adapted to turn freely thereon and to turn
each independent of the other. Between the
two armatures e and ¢ is a suitable washer
Js adapted to keep the armatures from con-
tact with each other and to provide a smooth
surface against which each of the armatures
may turn. Kach of the armatures ¢ and ¢’ is
provided with an annular tapering rim ¢?and
&%, respectively, adapted to coact with and fit
into the corresponding groove in the respec-
tive fleld-magnet opposite its armature, the
field-magnet operating with armature ¢’ be-
ing hereinafter described. Said armatures e
and ¢’ are also provided with pinions ¢! and
e, respectively, to operate as hereinafter set,
forth, each pinion heing preferably cast inte-
gral with its respective armatunre.

A portion of the-driving-shaft ¢ is square
in cross-section, as at ', and on this, squared

‘portion is mounted a double annular field-

magnet g, adapted to turn with the shaft o
and to have lengthwise movement thereon.
The field-magnet ¢ is provided with coils g
and ¢* in its periphery for magnetizing the

respective faces thereof and is also provided

in its faces with annular tapering grooves g°
and g%, respectively. The annular tapering
groove g®is adapted to coact with the annular
tapering rim ¢° of armature ¢, as shown.

I indicates the driven shaft, = Onits inner
end and preferably integral therewith is an
armature 7/, provided with an annular taper-
ing rim 7% adapted to coact with and fit into
the annular tapering groove g*in the double
field-magnet g. The inner end of the driv-
ing-shaft ¢ finds a bearing in the driven
shaft %, as shown, the parts being thus kept
in the proper alinement.

¢ is a sleeve on the driven shaft 7, adapted
to form a bearing for sleeve ¢, having pin-
ions ¢* and ¢* preferably cast integral there-
with. The inner face of the-pinion #*is pro-
vided with projections ¢* 7%, adapted to engage
and interlock with corresponding recesses in
the face of armature /' when thrown into en-
gagement therewith by means of lever 45,
Said lever is supported in any suitable man-
ner independentof said moving parts. When

55

60

65

70

75

8o

85

go

95

100




I0

I5

20

25

30

40

50

55

60

65

2

disengaged from armature ', the sleeve ¢/,
of which pinion 4® forms a part, rotates freely
on sleeve 7.

4is a counter-shaft mounted in any snitable
manner, forming a bearing for sleeve ', pro-
vided with pinions 72 and j% preferably inte-
graltherewith, pinion j* beingadapted to gear
with pinion ¢° on armature ¢’ and pinion 53 be-
ing adapted to gear with pinion 4* on sleeve 7'.

k is a counter-shaft supported in any suit-
able manner, forming a bearing for sleeve %',
provided with pinions &?and k3. The pinion
k? is adapted to gear with pinion ¢* on arma-
ture ¢’ and is preferably cast integral with
the sleeve &'. The portion of shaft & form-
ing a bearing for pinion %? is square in eross-
section, as shown at %% so that while rotating
therewith the pinion %? is adapted to length-
wise movement thereon. Lever %, suitably
supported on mears not connected with the
moving parts, is adapted to give lengthwise
movement to pinion %3

Mounted on a suitable support independ-
ent of the moving parts is an idler [, pro-
vided with gears! and [, I’ being adapted to
intermesh with pinion 4% and gear [* being
adapted to intermesh with pinion k3. The
wear !’ is always in engagement with pinion
%, while gear I* is normally disengaged from
pinion &% and is engaged therewith only when
the latter has been moved into engagement
therewith lengthwise on sleeve &' by means
of lever k%, and hence out of engagement with
pinion ¢° so that the motion of pinion &’ is
transmitted to pinion ¢° through the idler
instead of directly, thus reversing the motion.

The operation of the apparatus is as fol-
lows: If an electric current is sent through
coil V', field-magnet bis energized and attracts
armature e to it, the tapering groove 0® and
tapering rim ¢* fitting into each other, and
thus, by reason of the tapering construction,
placing the parts in the path of as many lines
of magnetic force asis possible. Theattract-
ing of armature e to the field-magnet b pulls
sleeve d along shaft ¢, and hence armature ¢
away from the corresponding face of double
field-magnet g. Armature ¢ will then turn
with field-magnet b on shaft ¢ and through
pinions i and &3 on shaft k. %®being in mesh
with pinion ¢* will turn pinion ¢%. Lever 4°
having been turned to interlock pinion 4® with
armature 1’ by means of projections 4! 44, fit-
ting into the corresponding recessesin arma-
ture i', driven shaft o will be rotated in a
forward direction at the slowest speed. Now
if the current is eut off from the coil ' and
sent through the coil ¢’ in the face of double
field-magnet g, adapted to coact with arma-
ture ¢', that face of the field-magnet will be
magnetized and will attract armature ¢ to it
and through sleeve d, moving on shaft a away
from field - magnet b, will pull armature e
away from thefield-magnet b, overcoming any
effect of residual magnetism in field-magnet
b. Armature ¢’ then moving with field-mag-
net g will, through pinions j* and j° on shaft j

731,474

°

and pinion % on sleeve 7/, the sleeve being in-
terlocked with the armature A’ by means of
projections ¢t on pinion 4° being engaged with
the corresponding recesses in armature 2, as
hereinbefore described, drive the driven shaft
h at a greater rate of speed than when arma-
ture e is moving with fleld-magnet b, as here-
inbefore described. Now if current is eut off
from coil ¢’ and is sent through coil g* the
other face of field-magnet ¢gis magnetized and
field-magnet g is pulled away from armature
¢' along shaft ¢ and attracted to armature /',
thus transmitting the motion of shaft o di-
rectly to armature &', which forming a part
of the driven shaft 7» moves thelatter forward
at the speed of the driving-shaft—that is, the
highest speed.

TFor reversing the direction of the driven
shaft / pinion %3 is moved lengthwise on shaft
It by means of lever % disengaged from pin-
ion 2® and engaged with gear [*of idler{. The
motion thentransmitted by pinion %? by means
of said idler [ is the reverse of the motion
when pinion 43 is directly in gear with pinion
4%, thus turning the driven shaft / in a back-
ward orreverse direction at the slowest speed.

If it is desired to drive the driven shaft at
the highest speed for a considerable length
of time, the pinion 7° should be disengaged
from the armature 7/, the gear-wheels then
remaining stationary and the driving-shatt
driving the driven shaft directly, as herein-
before described. Thus all noise due to the
running of gears when not doing work is sup-
pressed, and no power is spent in driving
them.

The apparatus is preferably inclosed in a
box or case filled with oil, so as to permit a
certain slip or sliding contact of the clutches,
as it would be impossible to bring the driven
shaft from no speed to any speed at all with-
out causing undue strain on the gear-wheels
unless some such provision was made.

In order to cause almost instant demagnet-
ization of the field-magnets and to obviate
the effect of the current induced in the coils
when the current is broken, which would oth-
erwise tend to prolong the magnetic induc-
tion and added to the residual magnetism in-
crease the difficulty of breaking the arma-
ture away from the magnet, and also in order
toprevent the high potential difference which
would otherwise exist between the terminals
of the field-coil, resulting in a current capa-
ble of destroying the contacts and endanger-
ing the insulation of the generator furnish-
ing the exciting - current, I have provided
means to partly neutralize the effect of the in-
duced current. To aecomplish this purpose,
the coil having been first carefully wound
with insulating tape and mica, (indicated by
min the drawings,) I wind a thin flexible eop-
per strip over the insulating material, soldex-
ing the ends of the copper strip together, so
that the copper forms a continuous sheath
aroundthecoil. Thecoppersheath (indicated
bym/’inthedrawings)thus constitutesa closed
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circuit, and the current induced in it by the
field-discharge spends most of its energy in
heating the sheath, which has a large radiat-
ing power, thus minimizing the effect of the
induaced current, owing to the small amount
of self-induction in the sheath. The same
effect, as is obvious, may be obtained by in-
terposing a condenser in shunt with the ter-
minals of the coil, in which case the condensor-
discharge tends to demagnetize the field-mag-
net; but the arrangement first described is
the most simple,

The apparatus as desecribed is particularly
adapted for use with self-propelled vehicles
in which it is desirable to accelerate the mo-
tion progressively. A rheostat placed in se-
ries with the field - coils, in connection with
the oil-bearings, will allow a certain slip of
the friction-clutch, while not deteriorating in
any way from the action of said clutches.

It is obvious that the details of construc-
tion may be varied and that the parts may be
rearranged without departing from the spirit
of my invention, and I do not restrict myself
to the exact construction or device shown.

Having described my invention, what I
claim, and desire to secure by Letters Patent
of the United States, is—

1. In a speed-changing apparatus the com-
bination of a driving - shaft, field - magnets
turning therewith, one of said magnets being
fixed on the shaft and another adapted tolon-
gitudinal movement thereon and means op-
erated by said magnets for transmitting the

power of the driving-shaft, for the purpose

- set forth.
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2. In a speed-changing apparatus the com-
bination of a driving - shaft, field - magnets

turning therewith, an armature riding loosely

on said shaft between said magnets adapted
to longitudinal movement on the shaft and
means operated by said armature for trans-

mitting the power of the shaft, for the pur-

pose set forth.

3. In aspeed-changing apparatus the com-
bination of a driving- shaft, field - magnets
turning therewith, independently - rotatable
armatures riding loosely on said shaft be-
tween said magnets adapted to longitudinal
movement on the shaft and means operated
by said armatures for transmitting the power
of the shaft, for the purpose sef forth.

4. In aspeed-changing apparatus the com-
bination of a driving-shaft, a field - magnet
fixed thereon, a field-magnet adapted to turn
with the shaft and to have longitudinal move-
ment thereon, an armature riding loosely on
said shaft between said magnets adapted to
be attracted from one to the other and means
operated by said armature for transmitting
the power of the shaft, for the purpose set
forth.

5. In aspeed-changing apparatus the com-

o2
Q)

bination of a driving-shaft, a field - magnet
keyed thereon, a field-magnet adapted to turn
with the driving-shaft and to have longitudi-
nal movement thereon, independently-rota-
table armatures riding loosely on said shaft
between said magnets adapted to longitudi-
nal movement on the shaft, and means oper-
ated by said armatures for transmitting the
power of the shaft, for the purpose set forth.

6. In aspeed-changing apparatus the com-
bination of a driving-shaft, field - magnets
turning therewith, one of said magnets being
adapted to longitudinal movement on said
shaft, an armature riding loosely on said
shaft between said magnets adapted to longi-
tudinal movement on said shaft, a driven
shaft, an armature on said driven shaft adapt-
ed to coact with the movable magnet -and
means operated by said armatures for trans-
mitting varying speeds to the driven shaft.

7. In aspeed-changing apparatus the com-
bination of a driving-shaft, a field -magnet
keyed thereon a field-magnet turning there-
withadapted tolongitudinal movement there-
on, independently-rotatable armatures ridin g
loosely on said shaft adapted to longitudinal
movementthereon and to be attracted against
said magnets, a driven shaft, an armature on
said driven shaft adapted to attract said mov-
able magnet and means operated by said ar-
matures for transmitting varying speeds to
the driven shaft.

8. In a speed-changing apparatus the com-

 bination of a driving-shaft, a double field-

magnet adapted toturn therewith and to have
longitudinal movement thereon, a  driven
shaft, an armature on said driven shaft on
one side of said magnet adapted to attract
said magnet when one of its faces is magnet-
ized and an armature on the other side of said
magnet adapted to attract said magnet when
the other of its faces is magnetized, for the
purpose set forth.

9. In a speed-changing apparatus the com-
bination of a driving-shaft, an electromag-
neticeluteh turningtherewi‘nh,independently—
Supported rotatable means having one pinion
fast thereon and another turning therewith
but capable of longitudinal movement there-
on, means for transmitting motion from the
cluteh to the fixed pinion, a driven shaft and
means for transmitting motion from the mov-
able pinion to the driven shaft whereby the
direction of rotation of the latter may be re-
versed. v

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

LEON JULES LE PONTOIS.

Witnesses:
0110 P. OSMERS,
SEABURY C. MASTICK.
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