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UNITED STATES

PaTENT OFFICE.

-

JAMES J. WOOD, OF FORT WAYNE, INDIANA.

REGULATOR FOR CONSTANT-CURRENT DYNAMOS.

SPECIFICATION forming part of Letters Patent No. 617,793, dated January 17, 18909.
Application filed July 8,1898. Berial No. 685,389, (No model.)

Lo all whom it may cohecer:
seit knownthat I, JAMESJ. WO0OD, acitizen

of the United States, residing at Ifort Wayne,

in the county of Allen and State of Indiana,
have invented certain new and useful Im-
provements in Regulators for Constant-Cur-
rent Dynamos, of which the following is a
specification.

1This invention relates to automatic regula-
tors for governing the output of dynamo-elec-
tric machines designed to generate a constant,
current against a varying line resistance, be-
ing what are commonly called ‘“arc-light”
dynamos and usually employed for feeding a
circuit of arc-lamps in series.

My invention provides a development or
modification of the well-known Wood regu-
lator for arc-light dynamos, disclosed in my
Patent No. 418,302, dated December 31, 1889.
Animprovement thereon, designed especially
for the larger sizes of arc-light dynamos, is
diselosed inmy Patent No. 531,821, dated Jan-
uary 1, 1895. My present invention is de-
signed to improve upon the construetion dis-
closed in both of said patents. |

I will proceed to describe the preferred con-
struction of my improved regulator, with ref-
erence to the accompanying drawings, where-
in—

Ifigure 1 is an end elevation of the dynamo,
to which my improved regulator is applied,
being the commutator end. Xig. 2 isa trans-
verse section cut between the commutator and
armature, with the commutator removed and
looking in the contrary direction to Fig. 1.
Iig. 5 is an elevation of the regulating mech-
anism shown in Fig. 1, on a larger scale and
partly broken away in vertical section. Fig.
4 18 a fragmentary vertical section longitudi-
nally of the machine on the line 4 4 in Kigs.
1 and 3. Ilig. 8 1s a vertical transverse sec-
tion, on a larger scale, on the line 5 5 in Fig.
3. Fig. 6 shows the lower portion of Fig. 5
cut in the plane of the line 5 6 in Fig. 3. Fig.
7 18 an oblique elevation, partly in section, on
the line 7 7 1n Fig. 3. Fig. 8 is a plan of a
fragment'of the controlling-lever. T'ig. 9 is
& transverse section thereof on theline 9 9in
Ki1g. 8. Fig. 10 is a horizontal section of said
controlling-lever in the plane of theline 10 10
i Fig. 9. Fig. 11 is a sectional fragmentary

clevation of the levers,partly in section, on the |

line 11 11 in Ifig. 7. Fig. 12 is an elevation
of the clateh-wheel removed, and Figs, 18 and
14 show parts thereof. Fig. 151s a fragment
of IMig. 5. Iig. 16 shows the brush-yokes re-
moved. Iig.171s a fragment of Iig. 2, show-
ing the brushes reversed.

My present invention operates upon the
same principle as the regulator set forth in
my sald Patent No. 418,302, to which refer-
ence 1s made for a full description of the mode
of operation. In certain respects my present
mechanism more resembles that shownin my
said Patent No. 531,521, to which reference
may also be made.

I will now proceed to describe the precise
form of my invention which is shown in the
drawings, remarking, however, that my in-
vention 1s by no means limited to the precise
constructions and detaills set forth.

Those features of my invention which are
believed to be new, with suech limitations as
are essential thereto, will be set forth in the
claims at the end of this specification.

In the drawings, A designates the frame of

the machine constituting the magnetic cir-
cuit. B B are the field-magnet coils; C C, the
fleld-magnetpole-pleces; D, thearmature; L,
the commutator, (shown only by a dotted cir-
cle in Fig. 2;) I I, the main commutator-
brushes, and & G the auxiliary or supple-
mental commutator-brushes.

The main commutator-brushes If I are car-

‘ried, as usual, in insulated holders mounted

in opposite arms of the main brush-carrying
yvoke II. Thesupplemental brushes G G are
in like manner carried in opposite arms of a
supplemental carrier-yoke II'. The yokes H
H' turn around a bearing boss or hub « on the
innerside of the end frame A, asusual. The
brush yokes or carriers H H' are formed, re-
spectively, with two sectors /v and /', which
mesh, respectively, with pinions 7 and 7', Figs.
2 and 4, which are fixed on a shaft J, which
passes through the main frame A, as shown in
Fig. 4, and has keyed or otherwise fixed on ifs
projecting portion a disk b, while a gear-wheel
¢is mounted to turn loosely on the shaft J in
front of the disk b, being normally locked
thereto, so as to be forced to turn therewith.
For the purpose of my present invention the

disk b and gear ¢ may be treated as one part,

although in practice they are locked together
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by clutehes, as set forthiin m y said Patent No. |

418,502, but which are not herein shown, as
they form no part of my present invention.
The gear-wheel ¢ is geared or connected di-
rectly or indireetly to a friction-wheel or
cluteh-cone N. This connection is pr efembly
made through the medinm of a pinion f with
which the gear ¢ meshes and which is xed to
a gear- wheel 7, the teeth of which mesh with
a pinion f~ on a shaft or spindle %, on which
the cluteh-wheel N is fixed. The cluteh wheel
or cone N 1s mounted between two clutch-
wheels ¢ and ¢, as shown in IFig. 5, which
wheels have coned flanges adapted to frie-
tionally engage the wheel N. The wheels ¢ ¢
are revolved constantly in opposite direc-
tions, as indicated by the arrows in Ifigs. 3
and 5, the wheel ¢ turning, preferably, at a
somewhat faster speed than the wheel g¢.

They are thus driven from a constantly-re-

volving shaft 9, which is driven from any
suitable source of power, but prefembl} from
the armature-shaft IX. I prefer todrive it by
means of a belt from a pulley »° on the arma-
ture-shatft to a pulley " on the shaft »p. The
latter shaft has fixed on it two pinions ¢’ and
i<, of which ¢ drives an idler-pinion 7, turn-
ing on a stud +" and meshing with gear-teeth
¢ on the exterior of the wheel ¢, while the
other pinion, 7=, meshes with gear-teeth 2 on
the wheel 2. The pinion 7?, being made of
larger diameter than the pinion «', drives the
cluteh-wheel ¢ at a higher speed than the
wheel j, as stated.

The shaft /° is capable of a short longitu-
dinal sliding movement in order to carry the
friction-wheel or cone N from its mid-posi-
tion, where its coned surfaces are barely out
of contact with those of the wheels ¢ 1, to-
ward either side sufficiently to bring 1ts sur-

faces into engagement with those of either

wheel to cause it to be driven in one direc-
tion or the other thereby. TIlence the regu-
lating mechanism is controlled by the end-
wise dlSplﬂcement of thisshaft /%, Thisdis-
placementis effected by the action of the reg-
ulating-magnet or solenoid M, to the movable
member or armature M’ of which the shaft £*
1s In some manner connected. As shown,
this armature is connected by a link to an op-
erating-lever 1., as heretofore, to which also
18 connected a retracting-spring S, adjustable
to exactly counterbalance the normal pull of
the magnet, so that under normal conditions

the lever occuples a mid-position between

stop-serews 0, as shown. Thislever Lis piv-
oted on a screw or stud ¢’ and has a short arm
L', which is econnected by a link [ to one arm
of a small elbow-lever I, which is pivoted at

*, and the other arm of which 1s forked and
queled to a collar ¢*, Ifigs. 7 and 11, which
engages in a neck ¢, Ifig. 5, formed between
ﬂ.ﬂ,nges on the shaft /=

1The operation may now be understood.
Assuming that the dylmmo 1S running nor-
mally at proper speed and generating 1ts NnOr-

exactly balances the tension to whieh the
spring d is set, so that the lever I occupies
1ts mid-position, as shown, and the regulator
1s out of action, the friction-wheel or cone N
being in its mid-position, so that it is not
frictionally engaged by either the wheels ¢
or ¢z, and hence the commutator-hrushes re-
mainstationary. Underthesecircumstances
the only moving parts of the regulator are
the oppositely-revolving cluteh-wheels ¢ and
v and the parts by which they are driven, all
of which revolve continuously. If the cur-
rentshould decreasein volume, (caused either
by increasing the resistance of the line by
burning in more lamps or by alowering of the
speed of rotation of the dynamo,) the attrac
tion of the magnet M will become less and the
tension of the spring S preponderating will
draw the lever L downward, thereby pulling
down the link /, tilting the elbow-lever I, and
forcing the shaft /° toward the left in IMigs.
5 and 7, thereby placing the friction-wheel
N in contact with the cluteh-wheel ¢g. In-
stantly the wheel N and shaft /* are driven
in the same direction as the wheel g—that is,
in the direction of the arrow z in Ifigs. 3 or
d5—and thisrotationis communicated through
the train /¢ to theshaft J and through pinions
79" to the brush-car rying yokes Il H’ thereby
causing both the main commutator- brushes It
I’ and the supplemental brushes G G to travel
backward over the commutator toward the
position of maximum current. This travel of
the brusheswill continue until the inerease of
the current restores it to the normal volume
or until the position of maximum current is
reached. In the former case the magnet M
regains its normal power, thereby restoring
the friction-wheel N toits mid-position, which
stops the movement of the brushes. In the
latter casethe brush-propelling mechanism is
thrown out of engagement by disconnecting
the disk o from the wheel ¢ in the manner
now well known, and which 1s fully deseribed
in my said Patents Nos. 418,302 and 551,821,
It, on the other hand, the current should in-
crease in volume, (owing to a decrease of the
resistance in the circuit by cutting out one
or more lamps or the dynamo running too
fast,) the increased attraction of the magnet
M will pull the lever L toward it and displace
the shaft /¥ toward the rightin Fig. 5, press-
ing the friction-wheel N Into cout‘let- with
the wheel ¢, whereupon the brush-propelling
mechanismis drivenin the contrary direction
to that last deseribed, thereby causing the
brushes to advance along the commutator to-
ward the position of minimum current, which
will continue until the current is redueced to
the normal, whereupon the magnet is sufii-
clently weakened to permit the spring to pull
back the lever I, and {riction-wheel N to the
normal mid-position and the brush-propelling
mechanism is stopped, or until the position
of minimum current is reached, whereupon
again the connection between disk 0 and

mal current, the pull exerted by the m*’wnet * Wheel cis interrupted, as deseribed in my said
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patents. Dby reason of the more rapid rota-
tion of the wheel 7 the movement last de-
seribed oceurs more quickly than that first
deseribed, so that the regulator operates more
rapidly to cut down anexecessive current than
to build up a deficient one. -

It will be observed that in principle of op-
eration my regulating mechanism as just de-
scribed essentially resembles that claimed in
my sald Patent No. 531,821, It differs there-

from in being wholly reconstructed to adapt

1t to a dynamo in which the armature-shaft
extends parallel with the vertical plane of
the field-magnet and has bearings in the op-
posite end frames which form the connecting-
pieces or yokes of the field-magnet. In these
respects the arrangement of the mechanism
1s similar to that in my Patent No. 418,302.
Ascompared with the mechanism of that pat-
ent my present mechanism has the advantage
that the friction-wheel being driven around
its entire circumference can under no eiremnm-
stances have grooves worn in its surfaces,also
that the friction-surfaces instead of engag-
ing less efficiently after wear actually im-
prove their fit, so that the longer they wear
the less pressure is required to engage them
and change the direction of rotation, also
that the driving friction-wheels or cluteh-
wheels instead of being driven from the ar-
mature-shaft wholly through spur-gearing
receive their motion through a belt, which in
case any of the mechanism sticks permits of
slipping and avoids any damage to the ma-
chinery. I have thus applied to a regulator
for this type of dynamo the same advantages
as are inherent in the regulator of my Pat-
ent No. 531,821. My invention further pro-
vides certain improvements over the mech-
anism set forth in my last-named patent and
which I will now describe.

Ly my present construction I inclose the
friction-cluteh and the gearing for oppositely
driving the clutch-wheels in a practically air-
tight casing, which exeludes dust and mois-

~ tare and protects the working surfaces from

50

55
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injury. This casing O is a cast shell made

in two parts fitting closely together, the rear

half O’ having feet o o, preferably three, for
fastening it to the frame A, while the two
halves are fastened together by screws pass-
ing through lugso’. Thiscasing includes the
cluteh-wheels g, 7, and N and the gearing o
*g" 4. The wheels ¢ anditurn on sleeves
or bushings m m', respectively, which are
held in concentric bosses on'the respective
halves of the shell.
a tight fit with the rear boss, the hub of the
wheel ¢ being confined between a flange on
the front end of the bushing and the rear
wall of the shell. The bearing thus formed
isnon-adjustable. Torlubricating the wheel

v & tube n is provided, the upperend of which
projects to'a position where it can be easily
reached with an oil-can, while its lower end
is fitted in the hub and eommunicates with
grooves 7' in the upper side of the bushing |

| leading to the bearing.

The bushing m'is made-

The opposite bush-
ing m 18 made a tight it with a ring ¢, (see
Fig. 15,) which is screw-threaded on its ex-
terior and screws into the boss on the front of
the shell. The wheel gisconfined hetween the
flange onthe rear end of the bushing and the
ring q, and by screwing the ring gout orin the
wheel ¢ is made adjustable toward and from
the wheel 2. When the desired adjustment
Is attained, the parts are set fast by screwing
up a set-nut ¢'. For lubricating the wheel
g an oil-hole % is provided in the front boss,
which communicates with an oil-groove ¢? in
the ring ¢, and from this groove an oil-hole
k' passes through the ringand communicates
with a lateral groove £* in the bushing lead-
ing to the bearing. If the holes & and %’
could be keptin line, the groove %* would not
berequired; butsince the adjustmentis made

by turning the ring g thegroove ¢? maintains

communication between the two oil-holes to
whatever position they may have been ad-
justed. Whenever by reason of wear of the
coned surtaces it is found that the lever L re-
quires to be displaced too far to either side
from 1its central position in order to engage
the clutch, the wear should be taken up by
serewing in the ring ¢, so as to bring the
two clutch-wheels ¢ 7 closer together. They

should not, however, be so closethat the frie-

tion-wheel N when in its mid-position will be
in frictional contactsimultaneously with both
wheels, since this would occasion constant
wear of the frictional surfaces. In its mid-

~position the friction-wheel should be barely

out of contact with the rims of both cluteh-
wheels. | |

The shaft y° has bearings in the two bush-
ings m m'. Itis lubricated through the oil-

hole & and oil-tube n, which communicate

through holes in the respective bushings with
the bearings for the opposite ends of the shaft.
The shaft p has bearings in bosses ' [’ formed
on the shell and is lubricated through an oil-
hole [* at front and an oil-tube ° at the rear.
T'he idler-pinion 7, which turns around a fixed
stud ', Fig. 6, is lubricated by means of an
oll-tube 7°, which enters the rear end of said
stud and communicates with an oil-duct 74,
which leads to the bearing-surface. Thus
the casing or shell O incloses all the working
parts of the clutch and cluteh-gearing, ex-
cept the protruding ends of the shafts /2 and

P, and affords ample facility for oiling all the

working surfaces and for effecting the only
adjustment that is required. The oil used in
labricating fills all the ceracks or joints, in-
cluding the joint between the two halves of
the shell O, and practically excludes the air,
thereby protecting the frictional surfaces of
the eclutch from moisture and atmospheric
changes.

syadopting a single friction-wheel N, work-

ing between two clutch-wheels, I have sim-
plified and rendered more compact the con-
struction in my Patent No. 531,821. T have
still further improved the construetion of the
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clutch by making the coned friction-surfaces
of different materials. In place of bothconed
surfaces being of metal I now make one of
metal and the opposite one of vuleanized or
compressed fiber. I prefer to make the con-
vex surfaces carried by the wheel N of fiber,
so that the coned flanges on the wheels g 2
may be made integrally of the same metal as
the wheels. The construction of the friction-
wheel N is best shownin Figs. 5 and 12. The
friction-surfaces are composed of thin layers
of fiber ', so applied that they expand and
contract without changing their diameter.
To this end the fiber is cut first into seg-
mental ares, preferably of a quarter-cirele, as
shown in Tfig. 13, and punched with holes -
at some distance back from their ends. The
segments of fiber are assembled 1n the man-
ner shown in Ifig. 12, arc-shaped metal plates
¢' (shown separatelyin Fig.14) beingarranged
to bridge across their joints and having holes
in their ends coinciding with the holes d* and
fastening-screws being put through the coin-
ciding holes and serewed into the central rim
of the wheel N. The segments ' are cut short
enough so that they do not quite touch each
other, as shown in Fig. 12, thus leaving room
for expansion and contraction. If they were
fastened by screws at thelr ends, their ex-
pansion or contraction would cause them to
bow or swell between their ends to varying
diameters; but by confining them at the holes
*, so0 as to leave their end portions free, their
expansion and contraction is practically all
takken up in the movement of these end por-
tions without perceptible change in diameter.
Any curling or warping of the unattached
end portions 1s prevented by their being con-
fined between the central rim of the wheel
and the strips or cheek-pieces ¢'. I preferto
employ several layers of fiber, all the sections

being punched alike, and after all are fas- |

]

tened in place the outer edges are turned o
to form the conical frietion-surfaces. By
means of this construction the friction-wheel
is given a very effective frictional surface,
which remains true under all conditions, 1s
practically homogeneous, and 1sfree fromany
disadvantageous warping or change.

After any adjustment of the position of the
clutech-wheel ¢ a new adjustment is required
for the friction-wheel N, the mid-position ot
which has thus been altered. It i1s desirable
to effect this adjustment without changing
the normal or mid position of the main operat-
ing-lever I, and to accomplish this it is neces-
sary to adjust the relative position of the
wheel N with its shaft /° with relation to the
lever L. A similar adjustment 1s effected in
ecach of my said previous patents by making
the link [/, connecting the levers L and I, ad-
justableinlength. Thesame expedient could
be adopted in my present construction; but
I have devised a better and more convenient
means, which consists in moving the arm L/
relatively to the remainder of the lever L.
To accomplish this, the arm L’ is constructed

{ my said Patent No. 531,821,

tobemovable around some part of thelever 1,
preferably the hub of the latter, which turns
on its pivot-serew ¢’. Accordingly this hub
is made to pass through the hub or collar s of
the arm I/, and some suitable means is pro-
vided for locking the two together in any rela-
tive position to which they may be adjusted.
The preferred means for this purpose consists
of serews s' &', which serew through ears on
the one part and bear against lugs on the
other. Preferablytheyscrew through earson
the hub of the lever L and engage 1ugs on the
hub s of the arm L/, as clearly shown in Kig.
9. Thus their heads may easily be reached
by a serew-driver from beneath, so that by
first slacking one and then tightening the
other the arm I may be moved in either direc-
tion relatively to the lever L. An important
advantage of this construction is that the
serews s’ act mutually as set-serews for lock-
ing or jamming one another tightly in place.
The lever Iis pivoted on a pin ¢% between lugs
23, projecting rearwardly from the rear half O’
of the shell or casing.

My present invention provides means fon
facilitating the setting of the brush-yokes, in
order that their relative positions may be ad-
justed. This I accomplish by mounting the
pinions 7 J' loosely upon the shaft J, with pro-
vision for clamping them thereon in any de-
sired position. The pinions are clamped be-
tween disks ¢ ¢, which are mounted on the
shaft J, so as to be compelled to rotate there-
with, preferably by providing keys or pins
projecting from the shaft into notches in the
disks. The end of the shaftisscrew-threaded
and receives a nut #, by tightening which the
disk {' is forced against the pinions, which are
clamped between this and the disk ¢, which
itself is seated against a shoulder. 1o adjust
the brush-yokes II ' to any relative position,
itis only necessary to loosen the nut 7, thereby
freeing the pinions, and then to turn the yokes
to the position desired, whereupon the clamp-
nut {? is tichtened to clamp the pinions im-
movably upon the shatt J.

My invention also provides means by which
the machine may be adapted to be driven in
either direction. It is sometimes found de-
sirable or necessary when setting upadynamo
to arrange it to drive in the contrary direc-
tion from that for which the builder designed
it. A meansforenabling the user toreverse
the direction of rotationat will is set forth in
My present
invention provides a simpler means. 'The
brush-holder yokes II ' are constructed as
shown in Fig. 16. The yoke II has i1ts sector
I extended somewhat beyond the arc which
would engage with the pinion 7 when run-
ning in one direction, so that by reversing
the yoke to the position for running in the
contrary direction the sector shall be long
enough to remain in mesh with the pinion.
The yoke II', in addition to the sector /i, whicl
is used when running toward the right, Iig.

| 2, as already described, is provided with an-
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other seetor 7°, which when the yoke 1s re-
versed for running towm*d the left comes into
mesh with the pinion 7. Ilence in order to
reverse the direetion of rotation of the ma-
chineit isonly necessary to remove the brush-
holders, reverse them on their studs, and

swing the brush- -yokes around from the posi-

tion Shown in Fig. 2 to that shown in Ifig. 17,
the yoke H being but little displaced, while
the yoke H’ is thrown around until its oppo-

site sector /i meshes with the pinion.

I prefer tosuspend an oil-cup v beneath the
cluteh-casing O to cateh any excess of oil that
may fall Lnerefmm

1t will be understood that my invention is
subject to certain modifications without de-
In place
of the electromagnet or solenoid M any other

“electromotive device responding to current

changes may be used. The reversing-cluteh

g N ¢ may be regarded as a single clutch hav-

ing opposmely—revolvmn‘ drwmn members ¢+
and 2 single driven member; or it may be re-
oarded as two clutches for drwmﬂ in oppo-

'SILG directions, the one consisting of the wheel

¢ and the adjacent part of the wheel N, and
the other consisting of the wheel 72 and the
part of the wheel N “with which it cooperates.
The particular gearing for communicating an
opposite rota,uon to the wheels g+ may be va-
ried, my present arrangement being a slight

variation of the gearing shown in my Patent

‘No. 531,821, but a mechanical equivalent
thereot.

The ‘“brush- shlfu]w mechanism” is that
portion of the mochamsm between thedriven
member of the cluteh and the brush-yokes by

which the movement is communicated from

the clutch to the brushes.

I claim as my invention the followuw de-
fined novel features, substantially as herem-
before specified, namely:

-1, In a current-regulator, the combination
with movable eommutatm - brushes and a
shifting mechanism therefor, of a friction-
cluteh the driven member of whieh drives
said shifting mechanism, means for rotating
the driving members thereof continuouslyin
opposite directions, an electromotive device
controlling said clutch, and a casing inclos-
ing said clutch formed with beaunn‘s for the
woﬂﬂng parts and excluding dust and mois-
ture from the working surfcwes

- 2. In a current- 1‘6”111&1]01" the combination
ﬂth movable eommuta,tm brushes and a
shifting mechanism therefor, of a friction-
clutch comprising two 0pp051te]y -revolving
coned wheels and means for conmnuously
driving them,and adriven memberconsisting
of a friction-wheel mountedon ashaft between
said wheels, connected to said shifting mech-
anism and movable into contact with either
wheel to drive said mechanism in either di-
rection, and an electromotive device con-
nected to said friction-wheel for so movingit
and a casing inclosing said cluteh, formed
with bearings for the WOI‘]HI}

pmts,, and ex-

]

| cluding dust and moisture from the working

Sur‘faees

3. In a eurrent -regulator, the eombmatlon
with movable comnmta,tor brushes and ¢
shifting mechanism therefor, of a frietiou-
cluteh comprising two oppositely-revolving
coned wheels and means for continuously
drivingthem,and adriven member consisting
of a friction-wheel mounted on ashatt between
said wheels, connected to said shifting mech-
anism and movable into contact with either
wheel to drive said mechanism in either di-

rection, and means for adjusting said clutch

to take up wear, congisting of a movable
bearing for one of said clutch-wheels, where-
by it is adjustable toward the other.

4. The combination with a brush- shlftmn
mechanism and electromotive device, of a
friction-clutch comprising oppositely-revolv-
ing clutch-wheelsand means for driving them,
an interposed friction-wheel movable into
contact with either cluteh-wheel, tubular
bushings forming bearings for said clutch-

wheels Emd Lhmuﬂh which the Shm‘ft of said

friction - wheel passes, a casing supporting
said bushings, and one of said bushin oS CON-
structed to screw in said casing to adjust 1ts
clutch-wheel toward or from the other.

5. The combination with a brush-shifting
mechanism and electromotive device, of a
frietion-cluteh comprising a driven wheel N
and oppositely-revolving driving-wheels ¢ ¢,
means for continuouslyr evohfmﬂ sald wheels
comprising a driving-shaft p and pinions for
communicating direct and reverse ‘rotation
to said wheel& g 2, and a casing O inclosing
said clutch and drwm pinions s formed with
bearings for the revolvmg parts, and exclud-
ing dust and moisture from the working sur-
faoes

6. The combination with a blH&h-Shlftll]ﬁ
mechanism and electromotive device, of a
friction-clutch comprising a driven wheel N
and oppositely-revolving driving-wheels ¢ ¢,
means for continuously revolving said wheels
comprising a driving-shaft p, a pinion there-
on meshing with one of said wheels, an idler-
pinion . driven therefrom and meshing with
the other of said wheels, and a casing "0 in-
closing and supporting the moving parts of
sald clutch and having oll-passages commu-
nicating Wit,h the seveml bearing-surfaces
thereoi. |

7. The combination with a brush-shifting
mechanism and electromotive device, of a
friction-cluteh comprising a driven wheel N
and oppositely-revolving driving-wheels ¢ 1,
means for continuously r evolvmn sald wheols
comprising a driving-shaft p, a pinion there-
on meshing with one of said wheels, an idler-
pinion drwen therefrom and me&hmw with
the other of said wheels, a stud on Whleh said
pinion turns, a casing O inclosing and sup-

portmo* the moving parts of said clutch hav-

ing oil-passages leadmn to the bearmmsm-
f&ees therein, and an 011 tube or duet 1ead1nm

o said stud to conduet oil tosaididler-pinion.
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S. The combination with a brush-shifting
mechanism and electromotive device, of a
friction-cluteh comprising a driven wheel N
and oppositely-revolving driving-wheels ¢ 1,
nreans for continuously revolving said wheels,
and a casing O inclosing and supporting the
moving parts of said ecluteh, bushings m m/'
therein forming bearings for said wheels ¢
and ¢, and a serew-threaded ring ¢ in which
the bushing m is fixed, screwing in the cas-
ing to render said wheel ¢ adjustable, and
having a peripheral oil-groove ¢° affording
communication between an oil-inlet & in the
casing and an oil-hole &' through said ring.

J. The combination with a brush-shifting
mechanism and electromotive device, of a
friction-clutch comprising oppositely-revoly-
ing driving - wheeis and means for driving
them, and a driven wheel fixed on a shaft and
connected to saird brush-shifting mechanism,
adapted by the longitudinal displacement of
sald shait to malke contact with either of said
driving-wheels, a lever connected to said elee-
tromotive device, moving in a plane perpen-
dicular to the axis of said friction-wheel shaft,
an clbow-lever engaging said shaft, and a link
connecting said levers.

10. The combination with a hrush-shifting
mechanism and electromotive device, of a
friction-cluteh comprising oppositely-revolv-
Ing driving - wheels and means for driving
them, and a driven wheel fixed on a shaft and
connected to said brush-shifting mechanism,
adapted by the longitudinal displacement of
sald shaft to make contact with either of said
driving-wheels, a casing inclosing and sup-
porting the moving parts of said cluteh, said
friction-wheel shaft projecting beyond said
casing, an elbow-lever engaging the project-
ing end of said shaft, and a main operating-
lever connected thereto and actuated by said
electromotive device.

11. The combination with a brush-shifting
mechanism and electromotive device, of a
friction-cluteh comprising oppositely-revoly-
ing wheels ¢ 7 and means fordriving them con-
tinuously, interposed friction-wheel N, shaft
J?therefor, casing O inclosing said cluteh, said
shaft /~ projecting beyond said casing, elbhow-
lever 1 engaging the protruding end of said
shaft, operating-lever 1. controlled by said
clectromotive device, and link [ connecting
sald levers.

12, The combination with a brush-shifting
mechanism and electromotive device, of a
friction-clutch comprising oppositely-revolv-
ing driving-wheels, and means for driving
them, and a driven wheel fixed on a shaft and
connected to said brush-shifting mechanism,
adapted by the longitudinal displacement of
sald shaft to malke contact with either of said
driving-wheels,an operating-leverhaving two
arms the one actuated by said electromotive
device and the other connected to said fric-
tion-wheel shaft for communicating endwise

displacement thereto, and means for rela- |

tively adjusting said arms.
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15. The combination with a brush-shifting
mechanism, an electromotive device, and a
clutch, of an operating-lever I econnected to
sald electromotive device and having an ad-
justable arm I connected to said eluteh, with
an interposed screw adjustment for varying
the relative angular position of said lever and
arm,

14, Inadynamo-regulator, anoperating-le-
ver L having an adjustable arm I, combined
with oppositely-acting set-screws s’ foradjust-
ing and setting said arm.

15. Inadynamo-regulator, an operating-le-
ver L having an adjustable arm 1., formed
with a sleeve s encireling the hub of said le-
ver, sald hub and sleeve having opposite ears
and set-screws s’ serewing through one pair
of ears and engaging the opposite pair for ad-
Justing and setting said arm.

16. Inadynamo-regulator,the combination
of a brush-shifting mechanism, an electromo-
tive device and a clutch, the latter compris-
ing a cluteh-wheel N having its frictional sur-
face formed of segments d' attached to it at
points remote from their ends,with spaces be-
tween the ends of successive segments to ad-
mit of expansion and contraction of the seg-
ments,whereby warping or change of diame-
ter of the friction-face constituted by the pe-
riphery of said segments is avoided.

17. Inadynamo-regulator,the combination
of & brush-shifting mechanism, an electromo-
tive device and a clutch, the latter compris-
ing a cluteh-wheel N having its frictional sur-
face formed of segments d’ attached to it at
points remote from their ends,with spaces he-
tween the ends of successive segments to ad-
mit of expansion and contraction of the sep-
ments, and bridge-pieces crossing said spaces
and confining said segments to the wheel.

18. Imadynamo-regulator,the combination
of a brush-shifting mechanism, an ¢lectromo-
tive device and a cluteh, the latter compris-
ing & cluteh-wheel N having its frictional sur-
face formed of segments ' having holes /? re-
mote from thelr ends, hridge-pieces ¢’ cross-
ing the end portions of said segments, having
holes coinciding with said holes %, and screws
passing through said holes in said bridge-
plecesand segments for fastening them to said
wheel.

19. Inadynamo-regulator,the combination
with brush-yokes II II' having toothed sectors,
of a brush-shifting mechanism comprising a
shaft J having pinions j and ;' engaging said
sectors, said pinions free to turn on said shaft,
and a clamp for securing them to said shaft
comprising disks embracing said pinions and
keyed to said shaft, and means for foreing
sald disks together to confine said pinions De-
tween them, whereby by freeing said clamp
the yokes may be adjusted to any relative
position, the pinions turning freely on said
shaft. -

20. Inadynamo,the combination with main
and supplemental brushes and yolkes and a

| brush-shifting mechanism comprising a ro-

70

e

S

(O

95

L[QO

105

TIO

115

120

I30




617,793 | g

tary shaft having differential pinions engag-

Ing sectors on said yokes, the construetion of
sald brush-yokes to be reversible to admit of

reversing the direction of rotation of the dy-

5 namo, 1119 main yoke H having ifs toothed .
sgetor ) elongated beyond itsrange of move--

ment when running in one dnectmn to cover
its combined range of movement when ru-
ning.in the other direction, and the supple-
10 mental brush -yoke IT" having two sectors I

/i*, the one adapted to engage the pinion when
running in one dlrectlon and the other when
ranning in the reverse d1rect10n

In wﬁness whereof I have hereunto signed

my -name in Lhe presenee of two subscr 1b111ﬁ I5
- Witnesses.

| JAMES J. WOOD.
Witnesses:

CHARLES C. MILLER,

Epw, . DALMAN.
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