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To all whomv it may concern:

Be it known that I, JAMES J. Woo0D, a citi-
zen of the United States, residing in Fort
‘Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-

ful Improvements in Field-Magnet Poles, of

which the following is a specification.

This invention relates to the construction
of field-magnets for electric machinery hav-
ing poles of laminated iron embedded in cast-
iron yokes or erowns. Such laminated poles
require to be embedded for a considerable
depth in the cast yoke, in order to give suffi-
cient mechanical strength to their connection,
and also to provide sufficient contact-surface
between the wrought-iron and ecast-iron to
avoid choking the lines of magnetic force, it
being well known that a given cross-section
of wrought-iron is capable of carrying twice
as many lines of force as the same cross-sec-
tion of cast-iron.

The objects of the presentinvention are to
avoid the weakening of the cast yoke orerown
where the cast metal is displaced by the em-
bedment of the laminated pole in it, thereby
avoiding the necessity of thickening the cast
metalat thispoint,in orderthereby to preserve
sufficient mechanical strength; second, toin-
crease as much as possible the contact-surface
between the wrought-iron and cast-iron, in
order to prevent choking of the lines of mag-
netic foree at their contact, and theveby in-
troducing a wasteful resistance in the mag-
netic cireuit; third, to reduce the amount of
wrought-iron required and avoid waste there-
of; fourth, to reduce the amount of copper
required to excite the field at a given density,
and, fifth, to reduce the cost of the machine.
To these ends my invention introduces the
novel construction shown in the accompany-
ing drawings, wherein—

Figure 1 is a perspective view showing the
laminated pole with the cast yoke or crown
broken away to show the construction of the
pole. TYig. 2 is a perspective of one of the
platesor laminee of which the pole is builtup.
Fig. 3 shows two plates superposed and re-
versed. ¥ig. 4shows oneof the wrought-iron
punchings, which by being cut across on the
dotted line forms two of the pole plates or
lamine. TFig. 5 is a fragmentary section
showing the old-style construction upon which
my invention is most directly an improve-

ment, 'ig. 6 being a transverse section therve-

of on the line 66. TFigs. 7 and 8 are sectional
views ecorresponding to Figs. 5 and 6 and
llustrating my improved construction, the
plane of I'ig. 8 being on the line 88. TFig. 9
indicates two punchings or plates of the old
construction shown in kig. 3, the tinted por-
tion indicating the metal which is saved ac-
cording to the construction introduced by my
invention. Fig. 10 is a fragmentary view of
a modified form of plate.

I will fivst describe the old construction
shown in Figs. 5 and 6. The plates or lami-
ne are punched out with the outlines shown
in Tigs. 5 and 9, with half-round notches
b b on opposite sidés of the root or embedded
portion of the pole, and the plates being piled
together in alinement, so as to form a block
constituting the pole, these notehes coineid-
ing with one another, so as to form grooves
or channels on opposite sides of the root of the
pole, as indicated in Fig. 6. The plates arve
joined together in a solid block by means of
pins ¢, passing through coineiding holes and
riveted down on the ends.  The block orpole-
piece A thus built up is placed in the mold,
and the yoke or crown B of cast-iron is cast
around it, the cast-iron filling the channels
b b and forming thereby a dovetail connec-
tion by which the embedded portion of the
pole is firmly united with the yoke. In or-
der to afford a sufficient surface of contact,
and also a sulficiently-strong mechanical con-
nection between the pole and the yoke, the
pole isembedded inthe yoke to such depth as
to occupy a considerable proportion of the
cross-section of the cast metal, thereby nota-
bly weakening the latter or necessitating that
it be strengthened by increasing its cross-
section.

According to my improved construction I
form the root or embadded end of the pole
with oblique ribs recurring at intervals and
alternated with oblique channels to the effect
best shown in Fig. 1. To this end the pole
is made up of punchings or laminge ¢ a, one
of which is shown in Fig. 2 and the outline
of which isshownin Fig. 8. Several of these

plates (four, for example, more or less) are
superposed in coincidence; then an equal
number are superposed but reversed rela-
tively to the first group, as shown in Fig. 3;
then a third group is built up and placed in
coincidence with the first group, and so on,
eachalternate group beingreversed relatively
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to that which precedes it until the entire
width desired for the pole is thus built up.
It will be seen that the upper end d of each
plate or punching is cut obliquely, so that,
as seen in Fig. 7, the embedded portion of
the lamina is of unequal length at its oppo-
site sides. The laminse have the same
notches or recesses 0 as in the old construc-
tion, with the difference that these notches
appear on only one side of each of the lami-
nae, the one on the other being eliminated
by reason of the obliquity of the top d. It
results that in a built-up pole the embedded
end or root thereof consists of a series of op-
positely-inclined dovetails or ribs, the chan-
nels formed by the coincident notches b he-
ing discontinuous. The entire block of su-
perposed laminge is held together by rivet-
pins ¢ ¢, as formerly.

The pole A having been built up as thus
deseribed is placed in the mold, and the
yoke B is cast upon it. I have shown only
one pole and a fragment of the yoke, but in
practice there are always two poles or a mul-
tiple of two, as is understood. The preferred
extent of embedment of the pole in the cast
yoke is clearly indicated in Ifig. 7. In east-
ing, the cast metal flows into all the spaces
between the projecting ribs or dovetails of
the core, thus forming a rib of cast metal
wherever there is a channel or space between
two of the laminated ribs or dovetails of the
core. It results that the cast-iron resolves
itself into a series of obligquely-crossing ribs.
The existence of these ribs enormously in-
creases the strength of the yoke or crown,
which actually appears under test to he as
strong as if both yoke and pole were of solid
cast-ivon. Theseveral ribs, by crossing each
other and interlocking in the manner shown,
produce a very strong and rigid construction,
while the cast metal in the act of shrinking
presses the laminge into the closest contact,
making a mostperfect joint. By the flowing of
the cast metal into the channels or spaces be-
tween the projecting ribs or dovetails the
contact-surface between the cast and wrought
metal is greatly increased as compared with
the old construction.

In the old construction (shown in Tigs. 5.

and 6,) the yoke is much weakened by the
embedment of the pole in it, the gain in
strength of the yoke being perceptible at a
glance by comparing Figs. 6 and 8. In the
old construction the shrinkage of the metal
does not tend to make as good a contact, since
the part of the yoke in contact with the
wrought-iron is not supported by ribs of cast
metal extending across from side to side and
tending to hold it in close contact. On the
contrary the form of its shrinkage tends to
spring it away at the lower edge and thereby
wealken the crown mechanically while im-
pairing the magnetic conduectivity.

Fig. 4 shows how the punchings are cut out
in pairs, forming no waste except wherve the
notehes 0 b oceur, and the waste due to these

is reduced one half, since each punching has
only one noteh instead of two. The punch-
ings are afterward cut apart upon the dotted
line.

Irig. 9 shows the saving in wrought metal
by my improved construction as compared
with the old style, the tinted portion indicat-
ing the metal saved. The figure shows two
of the old-style punchings placed together
head to head, whereupon by severing each
one on the oblique line it is converted into
my improved punching. The space of the
wrought-iron saved, as shown by the tinted
portion, is in my improved construction oc-
cupied by the cast-ivon of the yoke, thereby
correspondingly strengthening the yoke.

Irig. 10 shows a slight modification, the top
of the punching being formed with a reverse
curve instead of an oblique straight line, o

difference, however, which is immaterial, the-

construction first described being preferved.

The laminge may be of greater orless thick-
ness, as desired, and morve or less of them may
be grouped together to form the successive
groups constituting the alternate right and
left hand dovetail-ribs.

My invention might even be modified to the
extent of alternating each successive punch-
ing or lamina, especially if the lamin:e were
of considerable thickness, but this is not
recommended.

T claim as my invention the following de-
fined novel features or improvements, sub-
stantially as hereinbefore specified, namnely:

1. A field-magnet having a cast yoke and
laminated poles embedded in it, said poles
made of laminse having sides of unequal
length at their embedded ends, and said lami-
nee reversed at intervals to form oblique ribs
projecting to alternately opposite sides, so
that oblique spaces are left between them
which are filled with ribs of cast-iron, serv-
ing to strengthen the yoke and increase thoe
area of surface-contact between the wrought
and cast irvon.

2. A laminated field-pole adapted at one
end to be embedded in a cast yoke made of
laminge having sides of unequal length at
their embedded ends, and reversed at inter-
vals to form oblique ribs projecting to alter-
nately opposite sides, so that the embedded
end of the pole presents an alternation of
oppositely-inclined ribs with inelined chan-
nels between them.

3. A lamina or punching for a field-magnet
pole, having its end  formed with an obligue
outline so as to be longer on one side than
the other, and with a notch & formed in the
longer side.

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

JABES J. WOO0D.

Witnesses:
CHARLES C. MILLER, -
M. C. Gross.
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