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Lo all wlhony it may corncern: _

Beitknownthatl, RUDOLF EICKEMEYER, of
Yonkers, in the county of Westchester and
State of New York, have invented certain
new and wuseful Improvements in Dyna-

-mo-Klectrie Machines; and I do hereby de-
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clare that the following specification, taken

m connection with the drawings furnished
and forming a part of the same, is a clear,
true, and complete deseription of the several
features of my invention. |

My said improvements pertain to the fram-
ing and magnetic portions of dvnamo-electric
machines, and they are specially applicable

to electric generators and motors wherein the

magnetic cireuit is completed, as disclosed in
my Letters Patent No. 358,340, dated Febru-
ary 22, 1887. | .

With all of my machines having a com-
pleted magnetic circuit there is no epprecia-
ble exteinal magnetism, and the interior field
in which the armature is located is therefore
much more effective. than in other types of
machines wherein the same quantity of cop-
per and iron is employed, but which develop
external magnetism to a wasteful and seri-
ously objectionable extent. Since this con-
struction o the early forms of my said ma-

chines I have been striving to devise and or-

ganize eleciric generators and motors embody-
ing the complsated magnetic-circuit feature,
with special reference to the production of
light-weight machines of high efficiency, it be-
ing chvious that for use in many connections
weight should be reduced to a minimum.
By my peculiar arrangement of the field-coil
with reference to the armature and to the
magnetic metal the weight of copper re-
quired for the coil is somewhat less than in
other types of machines of like capacity, but
the main reduction of weight must of course
be attained in connection with the magnetic
metal. | |

It is well known that wrought-iron is the
best of ail the magnetic metals, and that a
lesser weight thereof can be relied upon for
a given magnetic daty in a machine than if
cast-iron be used; but it isequally well known
that the working of wrought-iron into the va-
rious picces and forms ordinarily required
involves so much expense that its use is gen-

erally avoided and that cast metal is used

instead. I have therefore, while seeking
high efficiency and light weight, also devoted
much time, attention, and experiment to de-
vising certain parts of the machine in special

form and so constructing and organizing
them so to secure radical simplicity in con-

struction and substantial economy not only
in -cost of materialg, but also in the labor in-

volved in the manufacture of the several

parts and in their assemblage while setting
up the machines. | |
Although the best of my present machines
are of minimum weight, they are not of mini-
mum cost, because of the use of wrought metal
throughout the magnetic system; but equally
cificient machines are produced by me of
somewhat greater weight, but substantially
caeaper, becavse of the use of more or less
cast metal. |
Afterdescribing the machines illustrated in
the drawings the features deemed novel will
be specified in thie several clauses of claim
hereunto annexed, | |
Referring to the drawings, Ifigure 1 is an

end view of a frame and cheeck-pieces as con-
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structed and organized by me for producing

my present machines in one of their best

forms and having wrought-metal electro-

magnefs. Ifig. 2 is a side view of the same
witn the field-coil in position and with a part
of one of the cheek-picces removed,
& central longitudinal seetion of the same.
IFig. 4 1s an end view of a machine differing
from Ifig. 1 only so far as is warranted by or
cident to the use of cast metal in the elec-
tro-magnet. Fig. 5 is a Jongitudinal vertical
section of the machine Fig. 4. TFig. 6 isa
central horizontal section of a portion of the
same machine. |

The rectangular frame A of Figs. 1, 2, and
318 construeted in four parts. The two end
plates ¢ are counterparts in outline, each
being branched at the hottom to afford suit-
able feet, and each hag just above the feet g
lateral bearing-suiface at ¢/, in this instance
afforded by the under side of an integral
cross-bar. Kach end piece is centrally pro-
vided with a bali-seat for the bearing of an

i armature-shaft, as at «* and with each of

these a detachable halt-seat ¢’ is employed,
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the parting between the h&lveb being on a | asmuch as the plates are counterparts in

vertical lme and the portion ¢® of- the bear-
ing-seat can be applied and removed laterally
and secured in place by bolts, asshown. The
armature-shaft usually has 1its be&rings 1n

‘bushings, and the latter occupy saild seat-

bearings and are clamped therein; but it 18
to be understood that the character of these

bearings may be varied indefinitely without

aﬂieetmﬂ* my invention. Above the bearings

~each end plate has a laterally-enlarged top

so as to afford an upper bearing-sur faee as
at a¢*. It will be obvious that with the aid
of separate detachable center pleces for pat-
terns these end plates can be cast from one
main pattern, and that their weight and bulk
need be no greater than is absolutely requi-
site forenabling them to withstand the strains
incident to the operation of the machine. It
18 to be understood that these end plates form
no portion of the magnet, and that the upper
and lower bearing-surfaces ¢’ and a*, how-
ever provided for, constitute essential fea-
tures in connection with certain portions of
my invention, and that the central location

of the bearings for the armature-shaft 1s es-

sential with reference to another portion of
my invention, as will be hereinafter fully ex-
plained.

The top plate b and bottom plate {” in
this machine are alike 1n form and dimen-
sions, and can be interchangeably located,

"and they are firmly seomed by means of
“bolts, respectively, to the upper bea: mn-»sul-

faces a* and lower bearing-surfaces a’ on the
end plates. The plates Tand b’ are straight
lengths of wrought bar-iron, and each at a

llttle to the one sn:le of its eentei is thickened,
as at b2 This extra metal at 0 may be pro-
vided for by welding to the bar a piece of
iron of the same thickness and width and of
the desired length, or a thicker bar may be
reduced in thickness, except at 0%; or if a lit-
tle extra weight be not obJection&ble In any
instance the entire bar or plate may be of
uniform thickness, theéreby obviating all
necessity for Weldmﬁ or forging.

tute parts of the electro-magnet, and 1t is
only necessary that there be a suf icient cross-

 section of metal to secure ample magnetic
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conductivity for a completed m‘wnetw Cir-
cuit, as will be hereinafter more fully ex-
plmned It will be seen that these top and
bottom plates can be machined in pairs, or,
in other words, that in truing up the edﬂ‘es
and in planing or grinding those surfaces at

-or adjacent to Wthh ﬂood joints should be

provided both plates can be simulfaneously
operated upon and involve but little more
time and labor for finishing up two or more
of the same size than for mshmﬂ one. The

only places at which machine- work is really
rieeded are the two edges of the plates at b
and at each end for securing good bearings
with the end plates, and the drilling ot holes
for bolts at 0%, and also at the ends, and in-

These.
thickened portions b° of these pla,tes consti-

length and width the drilling can be accu-
rately performed by unskﬂled labor when
aided by “ gigs” to serve as gages in a drill-
nﬂ*-machme ‘and in like manner the drilling
and tapping of the bolt-holes in the end plates
can be executed at minimum cost.

The field-coil B is substantially rectangu-
lar in outline, and is usually constructed at
least in two palts and at the ends of the coil.
These parts are centrally curved outwardly

to afford space for an armature-shaft, as. in

certain of my prior machines. The upper and

lower sides ¢ of this coil are rectangular in

cross-section, have a width which coueslmndq
to the width of the top and bottom plates b
and b’, and the coil is mounted in the frame
so as to he parallel therewith and located
with its straight sides ¢ opposite the thick-
ened portions 6° of said plates.

- The cheek-pieces C C’ in this machine are
composed of bars of wrought-iron centrally

bent or curved, as at d, &nd, although each
cheek-piece may be ma,de from one mdp mer-
chant bar of metal without departure from
my invention, economy is attained by making
each in two pa,rts from a narrow merch&nt
bar, as here shown, so that four counterpart

pieces ¢ e’ ¢* €3 will constitute the two cheek-

pieces and enable any one piece to occupy
either of the four positions in the machine.
Each of these pieces has twoextensions f and
#/, which are bolted to and inwardly project
from the inner sides of the cheeks above and
below the bend or concavity d. These exten-
sions not only cheaply enlarge the concavity,
but enable portions of each cheek-piece to be
surrounded by the field-coil. Each of the
cheek-pieces is centrally drilled near 1ts ends
for the reception of the bolts by which it is
secured to the top and bottom plates, and 1if
these holes be uniformly located, as i1s 1n-

‘tended, no special or individual fitting or

marking is needed, because in setting up the
machines, orin re pl&cm parts atter d]smant—
ling for repairs, &c., any one part may occupy
either of the four positions. It will be seen
that the interior space inclosed by the coil
and by the concaved cheek-pieces 1s cylin-
drical, and that it is adapted to receive an
armature of corresponding dimensions, and
also that the cheek-pieces have a width equal
to the interior length of the coil, so that only
the sides ¢ of the coil are directlyinclosed by
the top plate, bottom plate, and cheek-pieces,
thus leaving the ends of the coil wholly ex-

posed to such cooling influences as are inci-

cident to free atmospheric radiation. No
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armature has been shown in connection with

these views Figs. 1, 2, and 3, it being deemed -

innecessary in view.of what isshown in other

figures to be hereinafter described; buttit is

to be understood that the field-coil, already

described, directly polarizes the core of an
armature, and that the ends of the coil con-
stitute end walls of the cylindrical space oc--

cupied by the armature.
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‘While the machine thus far .deScribed_ has |

a frame and a highly-efficient electro-magnet
extremely simple in construction and very
light in weight, and which can be produced
with substantial economy, still greater econ-
omy, both in materials and labor, may be at-
tained by the use of more or less cast metal
in the electro-magnet; but thiswill naturally
involve considerably greater weights. |

In Figs. 4,5, and 6 Lhaveillustrated a heav-
1er and cheaper machine embodying portions
of my present invention. Inthismachine the
frame A’ is rectangular in form, and the bot-
tom part has lateral extensions ¢ to serve as
feet, and it is wholly composed of cast metal
and can be cast in onepiece. The upperand
lower sides of this frame have thickened por-

tions, as at ¢’,and the end portions have half

bearing-seats for the armature-shaft, asin the
machine first described. The edges of the
frame at the portions ¢’ require to be trued
up or planed, and this, with the drilling and
tapping for boltsand reaming at the bearing-
seats, constitutes all the machine-work re-
quired. With the exception of thethickened

nortions at ¢/, the bulk and weight of the

frame can be reduced to the lowest point
consistent vith the strains involved during
the operation of the machine, and at ¢’ the
cross-section of the frame may be less and
never need be greater than the cross-section

of the eheeks at their drilled ends.

- The check-pieces C? C® have the same form
as those already described; but, being made
of cast metal, the cheek-extensions are inte-
gral, and the weight and bulk of these cheek-
pieces are enough greater than those previ-

ously described to compensate for the lesser

magnetic conductivity of cast metal as com-
pared with wrought metal. - |
1he field-coil B is the same as in the first
machine, and it directly polarizes the arma-
ture D, which has a core composed of mag-

“netic metal, and said armature oceupies the

cylindrical spaceinclosed by the field-coil and
the concaved faces of the cheek-pieces.
Although the armature here shown has a

winding heretofore patented by me, and spe-

cial means are shown, as in certain of my
prior machines, for protecting the field-coil,
the armature, and the commutator from oil
liable te exude from the hearings, it is to be
tinderstood that these features form no POr-
tion of my present invention, it being quite
immaterial as to the kind of armature em-
ployed in connection with certain portions
of my invention, although for obtaining the

magunetic metal, |

It will be seen that in both of the ma-

chines shown there is a rectangular frame,
and that in both the top and bottom portions
thereof serve as parts of electro-magnets:
also, that the end portions of both serve as

standards for the armature-bearings; also,
~that in both machines there is the same kind

of rectangular field-coil parallel with the top

tom of the frame, so that in assembling I
parts or setting up a dismantled machine

a core containing

and bottom of the frame and secured in po-
sition by the cheek-pieces, which in both ma-
chines are bolted to the opposite edges of the

%
R*

frame at top and bottom and have a width

substantially equal to the interior length of
Lthe field-coil, and that the ends of the latter
are fully exposed and a eylindrical space for

the armature is afforded between the con-

caved cheek-pieces and within the coil, and
also that portions of said cheek-pieces are
inclosed by said coil.

In line with the bearing-seats in the end
plates aud exactly between the top and bot-
1€

the field-coil and the cheek-pieces may be
mounted with either side upward without
deranging their relations to each other or to
the armature or to the frame, and this novel
feature is of obvious value, although it may
be omitted without departure from other por-

tions of my invention.

It will be obvious that with the. cast-iron
frame of Fig. 4 the wroueht-metal cheek-
pleces of I'ig. 1 may be employed for pPro-
ducing a machine intermediate in welght and
and in cost. -~ |

If will be readily understood that in both
machines there can be no appreciable exter-

~T
b

It will also be seen
that in both machines the armature-space is

Te
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nal magnetism, because the magnetic ecir-

cuit 1s completed from the center of euch

cheek-piece to the other through the metal in

the top and bottom portions of the frame, and
that the magnetic lines are restricted to the
interior space, and with an armature-core PO-
larized on opposite sides adjacent to the center
of the concave faces of the cheeks a highly-
effective magnetic field is afforded betweon
the armature-core and the faces of the cheeks.

100
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By removing the detachable portions of the

seat-bearings for the armature-shaft and the
cheek-piece on the same side of the machine
the corresponding half of the field-coil can be
readily removed, leaving the armature free
to be laterally displaced for examination or
repalr, and these parts can be replaced with
little expenditure of time and labor,
Kither of the two machines shown and de-
seribed is much lighter in weight and of much
less cost than any other machine of corp-

responding efficiency heretofore devised by

me and involving a completed magnetic cir-
cult, and I believe when compared with ma-
chines of any other type having correspond-

ing efficiency that the differences in welght

and cost are still greater in favor
ent machines.
Having thus described myin vention, I elaim
asnewanddesiretosecure by Letters Patent—
1. In a dynamo-electric machine, the com-
bination of a rectangular frame having a top
and bottom which serve as portions of an elec-

of my pres-

tro-magnet and ends which couple the top
as standards for an

and bottom and serve
armature-shaft, a field-coil substantially rect-

- angular in outline mounted within and par-
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 allel with the top and bottom of said frame,

and concaved cheek-pieces which are bolted
to the opposite edges of said frame at top

~and bottom, have a width substantially equai

IO
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to the interior length of the coil, confine said
coil in place, and at %
cave faces and within the coil a cylindrical
space for the reception of an armature of ap-
propriate length and diameter, substantially
as and for the purposes specified.

2. In a dynamo-electric machine, the com-
bination of a rectangular frame having a top

“and a bottom which serve as portions of an

electro-magnet, counterpart cheek-pieces
bolted to the opposite edges of said top and
bottom of the frame, and concaved exactly
midway of their length, a field-coil rectangu-
lar in outline within said frame, and secured
in position between and by said cheek-pileces
and affording within said coil and between
the concave faces of the cheek-pieces a cylin-
drical armature-space, and end plates which
couple the top and bottom of the frames and
are provided with seats for shaft-bearings,
which are centrally located and in line with
the axial line of said armature-space, substan-
tially as and for the purposes described.

3. Ina dynamo-electric machine, the combi-
nation of a rectangular frame having a top
and a bottom which serve as portions of an

electro-magnet, cheek-pieces composed of

‘ord between their con-.

y
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curved wrought-iron having cheek-extensions
bolted thereto, and a field-coil substantially
rectangular in outline within said frame, se-
cured in position by and between said cheek-
pieces, which are bolted to the edges of the top
and bottom of the frame, said coil inclosing

said cheek-extensions and affording within it
and between the concaved cheek-pieces a ¢y-

lindrical space for the reception of an arma-
ture, substantially as and for the purposes
specified. | |

4. Ina dynamo-electric machine, the combi-
nation of a rectangular frame having end
plates to which are bolted a top and a boftom
composed of wrought-iron bars which serve
as
curved cheek-pieces provided with cheek-ex-
tensions bolted thereto, and a field-coil sub-
stantially rectangular in outline within and
parallel with said frame, which surrounds said
cheek-extension and is'secured in position by
and between said cheek-pieces, which are
bolted to said top and bottom plates and af-
ford between their concave faces and within

the coil a eylindrical space for the reception

parts of an electro-magnet, wrought-iron
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of an armature, substantially as and for the

purposes specified.
.~ RUDOLF EICKEMEYER.
Witnesses:
JAMES S. FITCH,
RupoLF EICKEMEYER, Jr.
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