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So 6 are details of construction. 
tional view on line 77 of Fig. 5. 

UNITED STATES PATENT OFFICE, 

WILLIAMi F. MARZAHN, OF BUFFALO, NEW YORK. 

DYNAV C - E ECRC if A C - N E. 

SPECIFICATION forming part of Letters Patent No. 571,780, dated November 24, 1896. 
Application filed September 21, 1896, Serial No. 606,521 (No model. 

To all, u?uot, it in Gulf CO7 ce.77: 
Beit known that I, WILLIAM. F. NIARZAHN, 

a citizen of the United States, residing at 
Buffalo, in the county of Erie and State of 
New York, have invented a certain new and 
useful improvement in Dynamo-Electric Ma 
chines, of which the following is a full, clear, 
concise, and exact description, reference be 
ing had to the accompanying drawings, form 
ing a part of this specification. - 
Yy invention relates to dynamo - electric 

machines, and has for its object the provision 
of improved means for circulating cooling 
drafts of air among the coils of the armatures. 

Iy invention is limore particularly applica 
ble to armatures of the drum type, and is 
especially adapted to the ventilation of the 
ends of wire-wound drums, which heretofore 
have been so thoroughly covered with wire 
and insulating material as to prevent Ven 
tilation thereof. 
Speaking generally, the preferred form of 

my invention consists in disposing tubes con 
structed of thin insulating material within 
the ends of the al'matures, SO that the tubes 
are disposed between the coils. The tubes 
afford passage for cooling currents of air 
which are drawn in from the region of the 
shaft by centrifugal force and expelled at the 
circumference of the armature. The coils of 
the al'mature are preferably disposed to form 
vacant spaces between the tubes, which spaces 
communicate with the region about the shaft. 
The Walls of the ventilating-tubes are pro 
vided with openings which afford communi 
eation between these spaces and the bores of 
the tubes whereby air may be drawn from the 
region of the shaft and passed through said 
spaces to the outer circumference of the al 
mature. 
My invention will be more readily under 

stood by reference to the accompanying draw 
ings, in which 

Figure 1 is an elevation of the end of a par 
tially-completed armature to which my inven 
tion is shown as being applied, parts being 
removed and broken away. Fig. 2 is a per 
spective of the end of a completed armature 
embodying inly invention. Figs. 3, 4, 5, and 

Fig. 7 is a sec 

Like lettel's indicate like parts throughout 
the different views. 
The core of the armature illustrated in Fig. 

lis provided with a series of radially-project 
ing lugs (l, Cl, which secure the coils in posi 
tion. After the arnature has been half wound 
spaces to l), intervening between these lugs, 
will be free of windings, spaces l'b' will each 
contain one winding, and spaces l'U will each 
contain two windings, while after the second 
half of the al'mature-winding has been coln 
pleted spaces b l will each contain two wind 
ings, as indicated at C, spaces b'l' will each 
have one winding added to the winding al 
ready present, while the spaces ll), which 
each previously had two windings, will re 
ceive none in addition. Each of the spaces 
b l'l) is thus provided with two windings 
when the armature is complete and none, 
One, and two, respectively, when the arma 
ture is half complete. The spaces bl'Uare 
disposed at regular intervals about the arma 
ture-core. As this method of armature-wind 
ing is familiar to those skilled in the art I do 
not deem a further description thereof es 
sential. 

After the armature has been half wound a 
layer of cloth cl, which is removed from the 
lower polition of the armature, (illustrated in 
Fig. 1 for the sake of clearness,) is placed 
upon the coils and pressed closely about the 
same. A collar e is then slipped upon the 
shaft and placed against the coils of the ar 
mature, this collar being adapted to secure 
the ventilating-tubes in position, as will be 
described. 

Referring to Figs. I, 3, and 4, the collar e is 
provided with a series of radial recesses f'f'. 
in which are disposed the ventilating-tubes 
ff, which rest upon the two windings con 
tained in the spaces l', the windings being 
depressed, as shown most clearly in Fig. 1, to 
afford a space beneath and between said 
tubes. Radial recesses g are also provided in 
the collar e, in which rest ends of the strips 
g', the other ends whereof are placed upon 
the armature-core near the spaces b, these 
strips being placed in position after the ar 
mature is half Wound, the function whereof 
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being to prevent the coils of the second half . 
of the winding from filling the spaces inter 
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Vening between the ventilating-tubes. The 
ends of the strips ('g' that rest within the 
recesses g g cover about one-third of the Opell 
ing only of said recesses, whereby air may be 
passed through the same to the space beneath. 
and between the ventilating-tubes, as Will be 
described. The collar e is provided with an 
annular stripe', which covers the recesses g g 
and serves to secure the stripsg'g' in position 
and to prevent said recesses from being filled 
by the windlings or cloth of the al'mature. 
After the first half of the armature has been 

Wound and the ventilating-tubes and stiips 
g'g' have been placed in position a layer of 
press-board g is placed over the ventilating 
tubes, &c., as shown in Fig. I, after which 
the remaining half of the Winding is put upon 
the almature. The press-board is thoroughly 
Saturated with water before it is applied, so 
that it may be shaped to cofoi'in to the Sil 
perimposed winding. 
longitudinal strips hit are eibedded in the 

altimature-shaft and extend beyond the pe 
riphery thereof. A wrapping it' of canvas is 
placed about the shaft and strips, whereby 
ventilating-passages . . are formed. The 
canvas it' and the alternate strips f, I are cut 
away from that portion of the shaft, sul 
rounded by the collar e to afford communica 
tion between the passages li° 1' and the re 
cesses f'f'' and gy. The collar e is provided 
with inward projections i , which rest upon 
the remaining continuous strips ll h, Spaces 
l: ; being thus provided, which are in direct 
communication with the passages li’i. The 
Ventilating-tubes and recesses (1 g in turn are 
in di'ect communication with the spaces I k. 
The ventilating-tubes are provided with 

openings l upon the botton and l l upon the 
sides, whereby connauinication is afforded be 
tween the bores of said tubes and the space 
beneath and between the saine, whereby air 
may find passage froin said space through the 
bores of the tubes to the out or cil'c inference 
Of the amatllie. 
The airmature u)}0}) being rotated draws 

the air by centrifugal force through the ven 
tilating-passages I'll to the spaces li: , from 
which the air is passed out in two streams, 
one passing through the ventilating-tubes to 
the circumference of the armature, while the 
other passes through the recesses g g to the 
space intervening between and beneath the 
Ventilating-tubes, from which space the air is 

passed to the Outel' circumference of the air 
mature by way of the openings l l and the 
loites of Said tubes. 

Modifications may be readily inade from 
the form of my invention set forth herein 
Without departing from its spirit, and I do 
not theirefore desire to be limited to the pre 
cise construction shown; but, 

liaving thus described my invention, what 
claim as new, and desire to secule by lette's 

Patent, is 
I. In a dyna)o-electric Inachiile, the coin 

bination of a drum-al'mature, with ventilat 
ing-tubes disposed in the end or ends thereof, 
substantially as described. 

2. In a dynamo-electric machine, the coll 
bination of an al'mature, with ventilating 
tubes disposed among the windings thereof 
adapted to convey air from the region of the 
shaft to the oute circumference of the all:- 
ture, substantially as described. 

3. In a dynamo-electric machine, the coll 
bination of an al'mature, With Ventilating 
tubes of insulating material disposed along 
the windings thereof adapted to convey air 
from the region of the shaft to the oute cir 
cumference of the al'mature, sulbstantially 
described. 

4. In a dynamo-electic machine, the co 
bination of an arinature, with ventilating 
tubes radially disposed among the windings 
thereof, substantially as described. 

5. In a dynamo-electic machine, the co 
bination with ventilating - tubes disposed 
among the windings thereof, said tubes hay 
ing ventilating-opellings between their ends, 
substantially as described. 

G. I.) a dynamo-electric machine, the co 
bination with all all nature, of ventilating 
tubes disposed an:Olg the windings the cof 
adapted to convey ail from the legion of the 
shaft to the Outtel Gilgul infel'ence of tearina 
ture, said tubes being provided with open 

S 

ings adapted to convey air from almolig the 
Wildings of the arnhattle to said tuilas, Sub 
stantially as described. 

in witness wereof I lic reti into susci) { 
lay name this 1st day of September, A. I.). 
189) (3. 

\ If A . NARZN. 
Witnesses: 

EDWARD A. SHELDON, 
EU GENE TL. DOMINICK. 
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