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To all whonv 1t may concern:

Be it known that I, Joanx Axnprew TITz1L,
Sr., a citizen of the United States, and a resi-
dent of Franklin, in the county of Venango
and State of Pennsylvania, have invented a
new and Improved Dynamo or Motor, of which
the following is a tull, clear, and exact descrip-
tion. |

My invention relates to a machine which
can be used as a dynamo or a motov and for
cdirect currents.

The invention consists in the novel construc-
tion and combination of the several parts, as
will be hereinafter fully set forth, and pointed
out in the claims. |

In the accompanying drawings like charac-
ters indicate like parts.

Figure 1 1san elevation of my device, show-
ing two groups of field-magnets. Fio. 2 is
a horizontal section of the same. Fig. 3 1s a

detall view, partly in section, on the line 3 3

in Fie. 2 of one of the trolley-brushes. Fig.
4 15 a diagram of the wiring and switches.
Fig. 5 1s an elevation showing three groups
of field -magnets and also showing a slight
modification in the contact-brushes, and Fige.
6-1s a section upon line 6 6 of Fip. 5.

Upon the base-plate 1 is rigidly mounted
an annular frame 2, provided with slots 27,

27%, 29, and 30 and fitted with sector-shaped

plates 25, 26, and 26 upon which the field-
magnets are mounted. Any number of these
sector - shaped plates may be used and any
number of magnets may be disposed upon
them. The plates are adjustable by means
of bolts 27", 28, and 29*, so that they can be
moved within the annular frame and can be
readily taken out or put in. The object of
this arrangement is to enable me to use one,
two, three, or more of these sector-shaped
plates, which with their accompanying mag-
nets I denominate *‘ fragmentary ” parts of the
field. In other words, I employ a composite
field consisting of one, two, three, orany other
desired number of fragmentary parts. Any

number of field-magnets may be placed upon
each of these sector-shaped plates: but I tind
from experience that three 1s the preferred
number. o | |

The magnets both 1n the armature and field

are preferably made in the form shown and

are arranged so that like poles are always op-

posite unlike poles. The preferred number
of sets of magnets in the field and armature
that will work upon my principle 1s five sets
of armature-magnets to three sets of field-
magnets and one brush on the trolley-contact
of the armature, this brush being common
to all of the armature -magnets. The next
highest number would be ten sets of arma-
ture-magnets and six sets of field - magnets;
next, fifteen sets of armature-magnets to nine
sets of field-magnets; next, one hundred sets
of armature-magnets to sixty sets of field-
magnets, and so on, the size and number of
magnets being unhimited. The best results,
however, are attained by using sixteen sets
of armature-magnets and only three sets of
field - magnets, two magnets in a set, as the
drawings show. The larger the number of
magonets, however, the more numerous will
be the magnetic attractions, and the same
welght of material enables a larger amount

of "current to be carried.

Both the field-magnets and the armature-
magnets are arranged tangentially, as shown.
I have found by experience that by this ar-
rangement the rotative effect is very greatly
increased, the principle bein'e that the mage-
nets pull almost in a direct line passing
through their respective axes.

The field-magnets are provided with toe-
like points ¢ and with heel-like points °. 1

have found from experience that these toe-

like and heel-like projections add considerably
to the efliciency of a magnet for purposes
of driving the armature in one direction.
With  magnets provided with these toe-like
and heel-like points, as shown in Kigs. 1 to
5, the rotation of the armature toward the
left orcontra-clockwise is far greater than the
rotation toward the right. It seems that the
toe-like points «" enable all of the magnetic
lines of force to be concentrated within a nar-
row space, 1n which they prove most effective.
It the armature were intended to rotate only
in one direction — as, for instance, contra-
clockwise—there would be no need for the
points &*.  These points are added for the pur-
pose of reversing the direction of the arma-
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ture.
armature when the same is run contra-clock-
wise, for the reason that the pull which they
oive 1s directly outward from the center, as
shown at ¢, I'1o. 1. When the points assume
such a position relative to the armature-mag-
nets that they tend to retard the same, the
current through the armature-magnets 1s cut
off. In other words, the points are prevented
from retarding the motion ot the armature by
the cuarrent being turned on and off at the
proper instant.

With a machine of this kind many desirable
effects can be attained which could not be at-
tained with other machines. Suppose, for
mstance, we have a shaft already 1n operation
and we desire to propel the same by aid of a
motor. By meansof my device the armature
can be built around the shaftt and the frag-
mentary field applied around the armature,
all of these parts being mere additions to the
shaft, whereby the same isvirtually converted
1into a motor.

The field-magnets ot this machine are pref-
erably prowded with a special winding. (In-
dicated 1n Tig. 4.) The cores of the magnets
» s twaw x are wound one layver deep with
coarse wire—say No. 14—and upon this layer
of wireare wound sever .;;LI other 1.:13761 s of finer
wire. The coarse wire 1s seen at 32, 33, 34,
38, 89, and 40. The finer wire 1s shown .:ll;
30, 36, 37, 41, 49, anc 43. The winding of
coarse wire is just suflicient to give the lields
opposite polarity when used as a motor. The
windings of coarse and fine wire are to some
extent independent. Both the coarse and the
fine wire are used when the machine 1s oper-
ated as a generator.

Upon a shaft 4, mounted 1n bearings 5, sup-
ported by posts or standards 3 on the base-

plate 1, 1s mounted the armature, consisting

of a cylinder 6, provided with sixteen magnets,
(designatedasadbcde g liiklinnwopqg,)and

the magnets are connected with forty-eight

sector-shaped contacts 7, (see Figs. 2 and 6,)
nambered from51t093  (SeeIig.4.) These
sector-shaped contactsaredisposed diagonally,
(see Fies. 2 and 6,) so that when the trolley-
brush hereinafter described passes over the
same contact will
sector before the brush leaves the last con-
tact, and thus sparking 1s minimized. The
connections between the magnets and the sec-
tor-shaped contactsare in the following order:
The magnet ¢ 1s connected with the sectors
94, 51, and 56. Magnet & 18 connected with
the sectors 97, 54, and 59. Magnet ¢ 1s con-
nected with the sectors 52, 57, and 62. The
other magnets are connected 1n the same or-
der, as 1ndicated m Fig. 4, magnet £ being
connected with sectors numbered 73, 78, and
83, magnet / being connected with sectors
numbered 76, 81, and 86, magnet 7 being con-
nected with sectors numbered 79, 84, and 89,

65 and so on.

They do not retard the motion of the

be made on the preceding
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When the machine is used as in Fig. 4, the
current passes into the armature through the
revoluble trollev-brushes 8 and 9 (see Fie. 2)
and from these brushes passes to the ditfer-
entscetorsin consecutive order.  Asindicated
in Fig. 4, the motor-current (following the ar-
rows shown in full lines) is passing into sec-
tors numbered 57 and 81, thence passing
through magnets ¢ and /, which pull upon the
stationary field-magnets« and «, thus tendinge
to move the armature contra-clockwise. Sup-
posing that the armature moves in response
to this tendency, the trolley-brushes S and 9
next engage the sectors 58 and 82, thereby en-
erglzing the armature-magnets ¢ and s, thesc
magnets having moved necarer the respective
fiecld-magnets 2 and ¢, so as to be 1n a position
to draw upon the same. The current next
passes from the trolley - brushes 8 and 9
through the sectors 59 and 83, thereby actu-
ating the armature-magnets /and /., which by
this time are adjacent to the stationary field-
magenets » and ». It will thus he seen that
the currents are shifted in a reeular order, so
as to keep the centers of magnetic atiraction
constantly changinge. The consequence isthat
the armature-magnets ¢ / pull the field-mag-
nets and ~.  Next the armature-magnets «
and 72 pull the field-magnets « and £.
the armature-magnets b and 7 pull the field-
magnetszand».  Next the armature-magnets
& and 2 pull the field-magnetswand s,  Next
the armature-magnets 7 and o« pull the field-
magncets - and 7, and so on throughout the
system. To reverse the motion of the ma-
chine, however, the trolley-brushes Sand 9 are
moved relatively toward the general position
of the sectors. Suppose, for instance, that
the trolleys be moved so as to engage sectors
numbered 54 and T8, respectively.  The re-
sult 1s that the armature-magenets 4 and /4 will
pull upon the field-magnets 2 and «, thus start-
1ng the armature backward--thatis, ina clock-
wise direction.  This shiftsthe seetors 53 and
77 under the trolley-brush, with the result
that the armature-magnets ¢ and /4 are caused
to draw the field-magnets » and ».  Next the
sectors 52 and 76 pass under the trolley-
brushes, with the resalt that the armature-
magnets ¢ and /¢ attract the lield-magenets
and 7, thus continuine the motion of the ar-
mature 1n the direction thus started. All that
18 necessary, therefore, to reverse the motion
of the armature is to change the position of
the trolley-brushes relatively to the frame.
This is done by the device shown 1 Kiegs. 2
and 5,the preferred form being shown in Fig. 9.

Upon a fixed vuleanite ring 17 18 mounted a
movable arm 16, of metal, provided with a
handle 18 for actuatinge Lh@ same. By mov-
ing this handle C]lClllTlfelGHLhL”V the housings
14 and 15, which are adjustable, as shown in
Kig. 2, together with the trolley-stems 12 and

13, carrying the forks 10 and 11 and trolley-
brushes 8 and 9, are also moved circumferen-
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tlally. A slight movement of the handle 18,

therefore, 1s all that i1s necessary to move the

trolley-brushes 8 and 9, and thereby throw
the current from these trolley-brushes into
different sectors, as above described, thereby
reversing the direction of the motor, as above
described, and also governing the moment
when the current enters the armature-mag-
nets. After passing through the field and ar-
mature magnets the current 1s conducted to
the rotary disk 19, and from thence througeh
the revoluble trolley-brush 20, through the
stem 20", and out of the machine. The field-
maegnets are connected in multiple with the
trolley-brush 20. Thestem 20" is insulated, as
shown at 26" in Fig. 6. The ring 17, hereto-
fore referred to, 1s mounted on a fixed disk 16*.

In Kigs. 5 and 6 the trolley-brushes leading
to the sectors have a slightly-modified form.
By means of the bolts 47, which passthrough
slots 48, the trolleyv-stems 44, 45, and 46 are

rendered adjustable, and said stems are pro-

vided with revoluble trolley-brushes 49, sup-
ported by springs 50. IRach of the trolley-
stems 1s placed in the position desired and the
bolts are tightened. By this arrangement
each sector-shaped plate 25, 26, and 26" car-
ries its own trolley-brush, and the arrange-
ment of the trolley-brush shown at the bottom
of Fig. 21s notnecessm yv. The trollev brushes
shown in Fig. 5 may be used 1n instances
where 1t 1s desn ed to apply one, two, or three
sector-shaped plates to a shaft already in op-

nets 1n the field » w @ » s ¢ 1% 2% 3*, the num-
ber of armature-magnets and ot suctors being
the same as shown In Fig. 1. The frame
shown in Fig. 1 1s similar to the frame shown
in 1. 5. Wherethe arrangement is used as
shown in Fig. 1, the current after passing
through the heldq as above described, enters
throug_l the trolley-bmsh 91, thence.passes
through the metallic rim 22 to the heads 23
and 24, and thence to the trolley-brushes 8
and 9. Thedevice 1s provided with switches
C and G, for purposes explained below. The
trolley-stems 44, 45, and 46 are insulated, as
shown at 47% In Fw 6.

The field-magnets are given different de-
orees of power contr ollable to some extent at
will for the purpose of varying the capacity
ot the machine and also for maintaining a
proportionate strength of field and armature,
according to the purpose for which the ma-
chine 1s used. Suppose now that the machine
1S operating as a motor using a direct cur-

rent, the switches C and & being in the re-

spective positions shown. The current from
any outward source passes in the direction of
the arrows shown in full lines, dividing at
the junction O, so that a part of said current
ogoes from the ]unctlon O to the switch C, and
thence upward, while another part of tlle, cur-
rent goes to the right through the switch G.
From the switches C and G the respective

In this event there are nine mag- |

3

branch currents pass through the windings of
coarse wires 32 33 34 and 38 39 40, thus en-
erglzing the field-magnets. 1If, however, the

switches C and (x be reversed, the currents

traverse not only the windings of coarse
wire mentioned, but likewise the windings 35

37 and 41 42 43 of finer wire. The switches
C and (r can be operated independently, so
that one or both flelds may be energized to
different degrees and by using either the en-
tire winding of cach field-magnet or only :
coarser winding thereot. The object of this
arrangement 1s to enable the operator to give
the fields a predetermined magnetic str enoth
without : otherwise affecting Lhe oeneral oper-
ation of the machine. In othel words, he is
enabled at will to make the field - magnets
weak or strong, accordinge to the service re-
quired of the machine.

The structure above deseribed may be used
either as a direct-current motor or as a direct-
current generator. When used as a direct-
current motor or generator, the switches are
arranged as Indicated in Fig. 4. The field-
magnets are excited by the main current, and
the machine may be considered as series-
wound-—that 1s to say, the same current
energizes the filed - magnets and also ener-
o1zes the armature-magnets. The circuit for
these purposes may be traced as follows:
from the main R to the junction O, where
the current divides into two branches. The
right-hand branch passes from junction O to
switch (x, thence 1n parallel through the thr ec
coils 32 33 34 or these and the coils 35 36 37,
accordingly as the switeh G be so pOSltmned
as to send the currents through the coarse
coils only or through the fine ‘Llld COATSC COlls.
The three currents now unite and pass to trol-
ley 8, thence through some one of the sectors,
say 57, thence throueh some one of the arma-
ture-magnets, say ¢, thence through the ro-
tary disk 19, trolley 20, down to left-hand
main ), as shown by the arrows. The left-
hand branch passes from junction O toswiteh
C, thence upward and in parallel through the
colls 88 39 40 or through these coils in addi-

tion to coils 41 42 43, according to the desired

position of switch C. Thence unitine the threc
currents flow as a single current to trolley 9,
thence through some one of the sectors, say
81, thence through an armature-magnet ad-
jacent to the seetor in question, say magnet
[, thence through the rotary disk 19 and trol-
ley 20 to main (). as shown by arrows.
When the machine 1s used as a direct-cur-
rent motor, the current of course comes from
an extraneous source and pursues the path
just described—that is, 1t flows in through
the main R and out through the main Q.
When the machine is used as an alternating-
current motor, the alternating current enters

at R and leaves at Q and then enters at @

and leaves at R; but in either event its cir-

cult 18 the same.

The polarity of the mag-
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nets in both field and armature being simul-
taneously reversed by the alternating current,
the direction of movement of the armature is
always the same. This principle, 1 believe,
1s true of almost any direct-current motor.

When the machine 1s used as a generator,
the machine is selt-exeiting, the only current
employed being that generated by the passage
of the armature-magnets through the lines ot
force of the magnetic fields, this current pur-
sulng the paths above indicated. As in any
other direct-current generator, the paths of
the currents are the same as when the machine
18 operated as a motor.

Considering the machine as a generator, 1t
will be noted that while currents are gener-
ated in the armature by the passage of the
armature-magnets acdjacent to the field-mag-
nets, yet these currents How into and out of
the armature in the same paths as currents
flowing into and out of the armature, where
the machine is operated as a direct-current
motor. The only difference is that when the
machine 1s used as a generator the armature
draws the current in from one of the mains
and forces 1t out through the other main,
whereas when the machine 1s used as a motor
a current from an extraneous source 1s foreed
Into the armature from one of the mains and
forced out through the other main.

The action of the machine considered as a
motor being once understood, the action ot
the machine considered as a generator can
readily be understood by the analogy of any
other ordinary direct-current motor compared
with itself considered asa direct-current gen-
erator. So, also, this machine considered as
a direct-current motor can readily be under-
stood as a direct-current generator and for
the reason that any ordinary direct-current

motor can be operated inversely as a direct- |

current generator.

Havingthusdescribed my invention, I claim
asnew and desiretosecure by Lietters Patent—

1. A dynamo or motor, comprising a frame,
a revoluble armature adjacent to the same,
and a fragmentary field bullt up of segre-
oated oroups of magnets, cach group being
detachably secured upon said frame, and elec-
tric connections for said armature and said
field.

2. A dynamo or motor, comprising a frame
provided with an annular member, a revolu-
ble armature concentric with said annular

788,291

' member, and a composite field built up of sepa-

rate groups of magnets, each of sald groups
being mounted upon a sector-shaped block,
and means for detachably securing said blocks
upon sald annular member.

3. A dynamo or motor, comprising a frame
provided with an annular member, a cylin-
drical armature concentric with said member,
a plurality of sector-shaped blocks for de-
tachably engaging said annular member and
provided with field-magnets, means for ad-
justing at will the relative positions of said
blocks, and electric connections for said ar-
mature and said field-magnets.

4. A dynamo or motor, comprising a revo-
luble evlindrical armature provided with mag-
nets and with sector-shaped contacts connect-
ed therewith, consecutive contacts being con-
nected with magnets not consecutive but ar-
ranged 1n a definite order, normally station-
ary field-magnets disposed radially from said
armature and spaced apart, brushes for sup-
plying currents to said sector-shaped con-
tacts, the arrangement bheing such that when
currents are supplied to said sector-shaped
contacts consecutively said currents intermit-
tently energize the magnets of satd armature
in a regular but not consccutive order, the
seat of magnetic attraction being constantly
shifted.

5. A dynamo or motor, comprising a revo-
luble cylindrical armature provided with mag-
nets and with sector-shaped contacts, cach
contact beine connected with a magnet, con-
secutive contacts being connected with mag-
nets not consecutive but arranged 1in a defi-
nite order, normally stationary held-magnets
disposed radially from said armature and
spaced apart, brushes for supplying the cur-
rents to said sector-shaped contacts, and means
controllable at will for shifting the position
of said Dbrushes, for the purpose of energiz-
ing said armature-magnets in a different or-
der relatively to the positions occupicd by the
stationary field-magnets, for the purpose of
reversing the direction of rotation of the ar-
mature.

Intestimony whereof I havesigned my nane
to this specification in the presence of two sub-
seribing witnesses.

JOHN ANDREW TITZEL, Sr.

Witnesses:

W. G, BoyLzs,
J. H. BeckrieLD.
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