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To all whom it may concern:

Beit known that I, JOEN BALCH BLOOD, a
cttizen of the United Statee, residing at New-

buryport, in the county of Essex and State

of Massachusetts, have invented a new and
useful Dvname—EIeetue Machine, of which

~the following is a specification,

10

This mVentmn lelates to dvnemo electric
machines.

The object of the invention is to simplify
and improve the.construction of dynamo-elec-
tI‘IO machines and to render the same more
efficient.

A further object is to provide means where-
by the heating effect of the currentin the ar-

- mature-coils is reduced to a minimum.
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so current, &c.

A furtherobjectis to provide means where-
by the inductance is reduced to a minimum.

A further object is to provide means where-
by the capacity and efficiency of armatur e-
cores are increased. |

Other objects will appear more fully hexe-- |

inafter.
The invention consists substantiallyin the
construction, combination, location, and axr-

rangement, all as will be more fully herein-

after set forth, as shown in the accompany-
Ing drawings, and ﬁnally pointed out in the
apnended claims.

In the designing of dynamo-electric ma-
chines and in the_pr_aetieel operation thereof

it 18 exceedingly advantageous to reduce to -

the minimum the effects of heating in the ar-
mature-colils, as theenergy consumed in the
heating of such coils isenergy wasted. The
general rule is that the heating is inversely
proportional to the cross-sectional area of the
copper in the inductor wires or limbs, and
consequently the greater the cross-sectional
area of the inductor sections or wires the
Iess will be the resistance and the less will
be the loss or waste of energy consumed in
heating up the inductor wires or sections.
Therefore it 1s a matter of material impor-
tance in the construction of dynamo-electric
machines to provide means whereby the

largest possible cross-sectional area of indue-

tor-section may be employed with given con-
ditions of size of armature, magnetic flux,
Again, it i8 also exceedingly |

desirable and advantageous to reduce to a
The general rule

minimum the inductance.

i

|

‘the inductance.

1s that, other things being equal, the induct-
ance 18 inversely propeltlonal to the circum-
ferential distance around or the perimeter of
the inductor wires or limbs, and consequently
the greater this circumferential distance—
that is, the longer the perimeter of the active
limb of the induetm section—the less will be

and advantageous that this perimeter or cir-
cumferential distance be as great as possible.
Myinvention therefore contemplates Inereas-
ing the cross-sectional area of the inductor-
eopper with a given ecross-section of field
and at the same time incereasing the circum-
ferential distance around the active coil-
limbs. These results may be accomplished
in many different ways. In the accompany-
Ing drawings.1 have shown one construction
and the best form in which I contemplate car-
rying my invention into practical operation.

Figurelisan end view of an armature-core

constructed inaccordance with the principles

of my invention. Fig. 2 is a similar view
showing the mduetm Seetlons orcoils applied
tothe core. Fig. 51s a detached broken view
in perspective of an armature coil or section.

Reference sign A designates the armature-
core, and in carrying out my invention I form
in the peripheral surface of such core and in
the usual or any convenient manner slots or
seats B C to receive the inductor sections or
coils. Instead, however, of formingtheseslots
or grooves of umfmm dlmensmns th1 oughout
each slot or groove B 1s one-half the Wldth
and twice the depth of the slots or grooves C,
or, to state it in a different way, eaeh siot or
groove C is twice the width and one-half the
depth of a groove or slot B. The grooves or
slots 3 C alternate with each othe1 and the
inductor sectionsor coils are 1eee1ved therein,
one leg or limb of each coil or section bemn'
reeewed in & slot or groove B and the othel
leg or limb being 1eeewed 1n a slot or groove
C, as clearly mdleeued in Figs. 2 and 3

In themannerabove descr 1bed Iamenabled

to 1Increase to a maximum the transverse or .

cross-sectional area of the inductor sections
or coils, therebyreducing the resistance there-
of, and consequently the heating effect, to a
minimum. I am also enabled te 111(316386‘ to
a maximum the circumferential distance
around the active limbg of the inductor-sec-

Therefore it is important
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tions, and hence reduce the mductauee there—
of toa minimum. Tomore clearlyillustrate,
suppose the armature-core to be provided

with slots or seats of uniform dimensions—

that is, with a width b, a depth «a, and the

d1stenee between admcent slots at, the foof.or |

base of the tooth¢. Then the cross-sectional
area of two slots will be ¢ X b+ a X b or 2°°

and the iron section of the core at the root of |

the tooth equal toc. It will also be seen that
the perimeter or circumferential distance
around a leg or-limb of the induetor will be
a-+ a4 b °b or 20 1. 90, However, with the
improved construction of my 1nVent10n as
above set forth with the same depth ¢ of the

wide.slot C as before and a width of 4 / 3° the

deep slot B will be of a depth equal to 2¢and
a width 2
Iine of the.bottom of the wide slot.

the. eross-sectional area of eachslot, which of
course determines the eross-sectional area of

the limb or leg of the inductor-coil which: is.

received therein, is equal to 4/ 3* and for

any two slots will be 8 / 3*® or 2.662", which:
is thirty-three per cent. greater than where.
the. slots -are of equal dimensions, as above.
shown, thus gaining in the same percentage.
in:the cross-sectional area of the inductor-sec-

tions, and consequently reducing: the resist-
ance.and the heating of the coils.
the. periphery of the wide slot is o +a 4 /

3*4-4 /3% or:2* 48 /3% and the periphery |

of the deep slot is 4* 4- 4/ 3%, both of ‘which

measurements are greater than the. e¢orre-
sponding measurements of the.ordinary con-
Consequently by my invention
I . not only. seeure. a greater. cross-sectional
area,.of induetor- section . but I also seeure

struetions.

the advantage of greater circumferential dis-
tance areund the mducter llmbs and conse-.
quently a less.inductance. -

The.coils employed for the windings may be.
of : the detachable counterpart. type,, as indi~
cated-at D in Fig. 3,and Iemploy.one-half as.
many coils asthere areslots,each coilentering. | i
a, wide shallow slot at one end and a narrow.|
and deep slot at the.otherend; as clearlyindi-
cated in. dotted lines in. Fig. 2 and-in. order
to.accomplish. this one limb or leg of the coil
is.one-half the thickness.and double.the width
of the.other limb. or leg.
stood -that. each coil or wmdmn" 18- a. single:
unit,; although for the.sake of 111113131&131011 of:
the. p.tmelple involved the coil is.shown. in.
IFig. 3 as though it were made. double or of:

separate parts.

It will be understood that my . invenbion is |
capable of being carried into. practice with. |

any- desired construction of armature-core,

whether solid. or laminated or otherwise..and:
‘whether the armature is fixed or-rotatable.

From the feregoing: descrlptlon it will be:
readily seen tha,t with a. given magnetie. flux:
and a given inductance. the -hea.ting -effect::

/3% and the same distance: ¢ being |
- maintained through theiron core between e,d.- I
jacent slots at the foot of the tooth and in the.
Now-with
these relative dimensions. it will .be seen that

Moreover,

It.will. be under-.

681,295

would be greatly decreased, or with a oiven

1nduc13anee and heating a mueh larger mag-

etic flux is gained, or with a given lux and
heatlnﬂ' eEEect a much less inductance 1s se-
cured, a,nd hence a much larger current can

be used thereby increasing the capacity or

output of themacliine, Thus advantage may
be secured in employing a machine of less
weight for a given work to be accomplished

or a greater output or capacity is secured

with the same size or weight and less heating

~or less speed and greater power is develeped

My invention may be carried out in ma-

chines designed for any particular use. Thus

in the case of motors for automobiles using
storage batteries for source of current diffi-
culty has heretofore been experienced on ac-
count of the high resistance .of the motor,
which prevents the flow of sufficient current

-at the start to give the requisite torque or

turning movement Moreover, energy is con-

sumed to no useful purpose. in. merely heat-
“ing the wires, which: loss.of energy results in

d1m1ni$hinn‘ the store of the batteries with-
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out performmﬂ' useful work. By my inven-

tion these.objections are very greatly avoided

and a greater mileage is secured by the same
Tn the case of motors em-

battery capacity.
ployed. for elevated, suburban, or street rail-

oreatly retarded by reason of the initial cur-
rent being used up. in heating the coils, and

95

ways, where a large acceleration at-the start
-is desired and where there are frequent stop-
| ping and starting, the desired acceleration.is

100

also beeause of: the burning or destruetion of

‘the armature when eur_rent sufficient to give.
thedesired acceleration is initially turned- on.
"By my invention the resistance is lessened,
‘and hence with a given-degree of heat de-

velopment- greater acceleration  is secured

invention greater room:.for the same.size.of

“motor is. seeured thereby permitting . of -the
~use.of proper size of wires, and hence.increas-
‘ing the capacity.of the motor. |

Other instances of the utility of my inven-

105

-and the danger-of burning or destroying the:

~armature is-avoided. Again, in.the case.of
very small motors the space. for the insula-
‘tion on the inductor-coils islimited. By my

11O
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tion might be cited, but it is believed that -

‘the foregioi?ng;f-isu sufficient: to emphasize. its

praetical value.and importance, and 1 do not

‘desire -to.be limited or restricted: in. respeet

of the.use towhich my invention may be put
nor to.the exact details of construection and

‘arrangement shown: and described, as varia-
‘tions therefrom. and changes: in. the: details
thereof would oceur.to persons skilled in the.
art and still fall within the epult -and scope.

of my invention; but,

- Having now set ferth the object and na.bme
~of my invention and a eonstruction.embody-

ing- the principles thereof and having ex-

,p]amed the same, its purpose, functlon and
“mode: of operabmn, what I .claim as new and
useful and of my own mvenblon, and- desire

to secure-by Letters Patent, is—
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1. Anarmature-core having slots toreceive |-
the inductor-sections, the slots which receive

the same mductor-sectlon varying in dimen-
sions from each other, as ::md for the purpose
set forth.

2. An armature-core havmfr slotstoreceive
the inducter-sections, adJacent slots Varylnn'
in dimensions from each other, a slot of one
dimension adapted to receive one limb of an
inductor-section and a slot of another dimen-
sion adapted to receive the limb of the same
inductor-section, as and fm the purpose set
forth.

5. Anarmature-core havmg slots to receive
the inductor-sections, the slots which receive
the same 1nduetor-seet10n being of the same
transverse area but of differing lluem dimen-
sions, as and for the purpose Set forth.

4, An armature-corehaving slots to receive
the inductor-sections, ad]aceun slots being of
the same area but of dlﬁennﬂ' linear dlmen-

~sions, as and for the purpose set forth.

5. The combination with an armature-core
having slots to receive the inductor-sections,
altemate slots being of the same linear ch-
mensions and the dimensions of the inter-
mediate slots differing therefrom, of inductor-

sections, one limb of each sectwn belng ar-

ranged in a slot of one dimension and the
other limb thereof arranged to be received in
a slot of a differing dimension, as and for the
purpose set forth.

6. An armature-core having slots arranged
In pairs, each pair of slots receiving respec-
tively the two limbs of the same mduetor-sec-
tion, the slots of each pair differing from each
other in linear dimensions but of the same

transverse area; as and for the purpose set
forth.

)

7. Anarmature-corehaving slots toreceive
the induector-sections, each alternate slot be-
ing half the depth and double the width of the
next adjacent slots, as and for the purpose
set forth.

3. The combination with an armature-core
having slots, each alternate slot being half the
depth a,nd double the width of the next ad-
jacent slot, of a coil or inductor section hav-
Ing one of the limbs thereof received in a slot;
of one dimension and the other received in a
slot of a different dimension, as and for the
purpose set forth.

9. An armature-core havmﬂ* slots, each al-
ternate slot being half the depth and double
the width of the next adjacent slot, in com-
bination with a coil or inductor _secmon hav-
ing the active limbs thereof of dimensions
Cor respondmﬂ' to adjacent slots of the core,
as and for the purpose set forth.

10. An armature-coil or inductor-section

having one of the limbs thereof one-half the

thickness and double the width of the other
limb, as and for the purpose set forth.

11. An armature coil or winding having its
active limbs of the same cross- Sectmnal area
but of different linear dimensi ons, as and for
the pul pose set forth.

An armature coil or winding having its
actwe limbs of differing dnnensmns, as and
for the purpose set fmth |

In witness whereof I have hereunto set my
hand, this 4th day of March, 1901, in the pres-
ence of the subseribing Wltnesses

JOON BALCIH BLOOD.

YWitnesses:
JOSHUA lIALE,
L.ouis L. DoDGE.
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