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UNITED STATES PATEN f OECE 
MILTON E. THOMASON, OF R323 WAY, ENINSEE.T.&R. i. 

- S.A.S.-E.ECEC Aggs. 

,048,006. 
Application filed June 23, 1919, 

lo all whom it may concern: 
Be it known that I, MILTON E. THOMPSON, 

a citizen of the United States, and a resident 
of Ridgway, Elk county, State of Pennsyl 
vania, have invented certain new and useful 
Improvements in Dynamo - Electric Ma 
chines, of which the following is a specifica 
tion. 
My invention relates to improvements in 

dynamo-electric machines or electric gen 
erators and motors and is more especially 
directed to improvements in that type of 
machine shown and described in Letters 
Patent No. 591,024, granted to me October 
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5th, 1897. The dynamo of that patent is provided 
with a cast iron ring interposed between the 
main field cores and armature. This forms 
an especially efficient and simple means upon 
which balancing coils may be located and at 
the same time provides suitable interpoles 
and commutation lugs with a minimum 
amount of windings and expenditure of 
energy. I have found, however, that in the 
construction of the machine as set forth in 
said Letters Patent that there is a certain 
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leakage flux between the main poles of the 
machine through the outside part of the cast 
iron ring. This leakage flux could not be 
utilized in any way and made the machine 
less efficient than it otherwise would be and 
necessitated a more liberal amount of ma 
terial in all parts of the field structure there 
fore making the machine heavie', more ex 
pensive and less efficient than it would other 
wise be. 

It is the principal object of my present in 
vention to obtain all the advantages of my 
said former machine while avoiding this 
leakage flux and the resultant harm there 
from. To this end in my improved dynamo 
I have constructed the main pole pieces and 
interpoles as independent member's securing 
them together alternately in such a way 
that when assembled they constitute in sub 
stance the ring of my former patent but 
with the interpoles separated from the main 
pole pieces by a sufficient magnetic gap at 
all points to enable the desirable results ob 
tained from my former structure to be ob 
tained while preventing the leakage that ex 
isted in that former structure. The inter 
poles are supported from the main pole 

Specification of Letters Patent. Fate:ted gec. 34,3932. 
Seria. Fo. 588,454. 

pieces by brass keys while the main pole 
pieces are supported in place by being sepia 
rately boited to the main frame and the 
cGres projecting therefron. The interpoles 
are thus although magnetically separated by 
Small gaps from the pole pieces and from 
the armature, yet so much more magnet 
ically separated from the main frame that 
the flux flowing through the interpole is de 
rived from the main pole pieces, without in terfering or substantially affecting the flux 
ill the frame itself. 
While prefer the precise construction I 

have briefly described and which I will de 
scribe more at length hereinafter with refer 
ence to the drawings, yet my invention in its 
broader phase is not limited to all the pre 
cise features which I have thus far men 
tioned. --- 

Further objects, features and advantages 
will more clearly appear from the detailed 
description given below taken in connection 
with the accompanying drawings which 
form a part of this specification. 
In the drawings, Figure is a side view 

of a dynamo-electric machine embodying 
one form of my improvements, certain parts. 
being omitted in order to more clearly show 
the structure thereof. Fig. 2 is a transverse 
Section of the machine taken on the line 
3-II of Fig. 1. Fig. 3 is a transverse sec 
tion of the inachine taken on the line 
II-III of Eig. 1. Fig. 4 is a side view 
showing the shape and arrangement of the 
laiminations forming the auxiliary cores or 
magnetic structures. Fig. 5 is a detailed top 
pain view of laminations forming the aux 
iliary cores or magnetic structures and show 
ing the arrangement of the same. Fig. 6 is 
a transverse section taken on the line Wi-Wi. 
of Fig. 4. Fig. 7 is a bottom plan view of 
tie laminations of Fig. 4, showing in detail 
their arrangement and also diagrammat. 
ically showing the method of winding the 
Se. - 

Referring to the drawings, represents a 
main frame composed of circular ribs 2 and 
circiularly arranged ialaiolations 3. As 
shown there are three of the ribs 2 and 
therebetween the laminations 3 are arranged 
in six sets. Certain of these laminations 
are omitted as shown at 4 by the inclusion 
of suitable spacing blocks in order to form 
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air spaces in the field fraine that the same 
Inay be properly cooled. The various spac 
ing blocks, ix niinations 3 and ribs 2 are se 
curely bound together by means of polis 5, 
forming a rigid circular field frame struc 
tlife. Arranged within his structure, and 
adjacent thereto are suitably spaced field 
cores 6 for carrying the main field windings 
7. These main field cores are also formed 
of kaminations and have certain of the lami 
nations omitted and spacing biocis's 8 inter 
posed, as already described with respect to 
the aminations 3. The aiminations form 
ing the main field cores 6 are rigidly bound 
together by means of bolts 9. 
Within the circular structure formed by 

the field frame and the field cores 6 is the 
armature 10 which may be of any well 
known form and construction. The arma 
ture 10 has a diameter considerably less 
than that of the bore of the series of field 
cores. Interposed between 
and the aranature () is an auxiliairy mag 
inetic structure preferably formed of Iainina 
tions Li and provided with casi, iron piates 
i2 for ning the end pieces of these struc 
tures. In Fig. the widings have been re 
moved from part of these auxiliary struc 
titres So as to clearly show the shape of the 
cast iron piates 12 and on a portion of that 
fig}re the cast iron piates have been re 
inoved in order to clearly show the shape of 
the laminations 11. The shape of the lami 
inations i 1 is also clearly shown in detail 
ii). Fig. 4. These auxiliary field structures 
are built tip of these aminations as clearly 
shown in figs. 4, 5 and and suitable air 
Spaces i3 ai'e provided therein by the ornis 
Sion of certain of the lamizations and the in 
clusion of spacing blocks 14, (see figs. 2, 4. 
and 5). The liminations 1 and biocks i4 
are rigidly sectired together to form a firgin 
Imagetic stricture by means of boits 3 
and 16. i he boits 15 and i8 and the spac 
ing iolocks 14 are omitted from jig. 7 for 
th& Seke of clearness. The various magnetic 
stirictures formed by the aiminations 1 and 
cast pieces 32 are secured to the intain cores -- a 

6 and field fraine 2, 3, by means of bolts 
which pass from the outside of the field 
frame down through the cores 6 and into 
thl'eaded openings 18 within the lanina 
tions il, (see Figs, 1, 2, 3 and 5). It will, 

trefore, he seen that the raagiietic stic 
tures formed of the aimizations 11 are in 
terposed between the main fieid cores 6 and 
the 3rmature 10 and are individually and 
separately secured or a stened to said cores 

65 is a second set of Bixiliary magnetic strue- have been assembled in place as described 

and £hereby to the field frame and lie in 
planes radially the same as that of field 
cores 6. Also interposed between the field 
O2S 
yes; 

6 and the armatire 10 and lying be. the various auxiliary magnetic struc 
2d of aminations ii, ties. 

arch field core 6 

sides theredf. 

£ures foraned of animations 19. These mag 
netic structures are arranged to form inter 
poies or connaiutation lugs and on each end 
thereof are provided cast iron plates 20. 
The shape of these plates is clearly shown 
in Fig. I and the shape of the laminations 
is clearly shown in Figs. and 4. The struc. 
ture formed of these laminations 19 and 
plates 20 is made rigid by means of bolts 
2i and 22 passing therethrough. These aux 
iliary magnetic structures formed of lami 
nations 19, etc., are magnetically separated 
from the structures formed of the lamiya 
tions 11 by short spaces 22 but are secured 
to the structures iformed of the aiminations 
11, etc., by means of brass keys 23, insert 
ed in slots 30 in the various laminations. 
By the term “spaced magnetically’ or 
inagnetieally separated I mean that the 

gaps between the inagnetic structures 13 
and 2 are not substantially bridged by any 
materia having any considerable magneti 
conductivity, but it do not mean that iux 
crossing such gap is not intended to be 
utilized in the operation of the machine for 
as i will show. i make use of this flux for 
the commutation. 
The parts so far described are assembled 

by first forming the pole cores 6 and tile 
auxiliary structures formed of laminations 
11 and making them rigid structures by 
means of the bolts already described. These 
structures are tihen rigidly secured to the 
field frame of the machine by means of the 
bolts 17. The interpole structures formed 
of aminations 19 are then, assembled and 
made rigid by means of bolts 2i and 22 and 
these are slipped in between the structures 
formed of laminations i2 and properly se 
cured thereto and to the frame of the ina 
chine by means of the brass keys 23. The 
Various auxiliary lagnetic structures 
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formed of laminations 1 and 19, etc., are . 
thills arranged in the form of a ring inter 
posed between the main field cores and the 
arnature 10. Each interpole structure 
formed of iaininations 9 is provided with 
suitable air spaces thereia by the omission 
of certain of the laitinations and the incli 
ision of suitable spacing members 24, (see 
Fig. 6). After assembling the parts as thritis de 
scribed it will appear that the auxiliary 
strucfailes formed of the anninations 11 and 
plates 12 are provided with one slot 25 in 
the center \thereof and two slots 26 at the 

In the laminations these slots 
extend cleai through to the edgethereof but in the plates, 12 they do not. The magnetic 
structures ferried of laminations 19 are 
cut away, as at 27, so as to provide suitable 
Spaces for the windings to be included there 
lipoi. - 

After the various imagnetic structures. 

. 5 

2 

3.25 

  

  

  



20 

25 

30 

35 

40 

action in the well known manner. 
same time, however, these windings act to . 58 
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and the main field coils 7 slipped on the field practicable machine so constructed the field 
cores 6 the balancing windings 28 are put 
in place. The method of winding these is 
well known but will be clearly understood 
from a consideration of Fig. 7. The wire 
28 indicated on that figure shows the direc 
tion in which the windings go. Starting at 
the arrow 29 the windings pass in about the 
laminations 19 of the interpole structure 
through the space 22, then back through the 
space 22 on the opposite side of said struc 
tures, then the windings pass through the 
slot, 26 of one of the structures formed of 
laminations it and back through the slot 26 
of the adjacent structure formed of lami 
nations 11. Thence the winding passes 
through the slot 25 of the first mentioned 
structure formed of laminations 11 and then 
back through the slot 25 of the second men 
tioned structure formed of laminations 11. 
Then the winding passes to the next series 
of auxiliary structures and is wound there 
upon in a similar manner but in the oppo 
site direction. This winding is connected 
to be responsive to the armature current in 
the well known manner and is clearly de 
scribed in my prior patent above mentioned, 
so that the windings will act to provide a 
proper interpole flux through the auxiliary 
structures formed of laminations 19 and will 
also provide a proper balancing magneto 
motive force in the various auxiliary mag 
netic structures, the axis of which will lie 
in a radial plane between the axes of the 
main field cores. 
Some of the laminations 19 are made 

wider than others at the top portion thereof, 
as shown at 31, in order to properly reduce 
the air gap between these laminations and 
the adjacent laminations 11. By varying 
the number of laminations 19, which are pro 
vided with the extensions 31, the reluctance 
of the magnetic path from the interpole to 
the adjacent auxiliary magnetic structure 
may be varied as desired. 

In operation the windings 28 act as bal 
ancing coils or compensating windings to 
properly compensate for the armature re 

At the 

provide the proper interpole flux for the 
commutation lugs formed of laminations 19. 

After the parts are assembled the short 
est distance between the interpole and the 
frame is much greater than the gap between 
the interpoie and adjacent pole piece so that 
substantially none of the flux utilized in the 
interpole passes through the gap between 
the interpole and the frame. As a result the 
flux utilized in the interpole does not inter 
fere with or substantially vary the flux in 
the main frame passing from one main core 
to the next. Previous to this invention those 
who had endeavored to provide interpoles 
separated from the main pole pieces in any 

structure that the interpole. flux passed 
through the frame of the machine causing 
in the first place a constant leakage flux 
from each main pole through the interpole 
and in the second place causing such an in 
equality in the flux at different parts of the 
frame as to seriously interfere with the 
proper compounding of the machine. I have 
at the same time utilized the main field 
frame and pole pieces to carry the flux uti 
lized in the interpole and avoided the pass 
ing of the flux directly from the interpole 
to the frame with the disadvantages I have 
indicated. While obtaining these results I 
have avoided any substantial leakage of the 
main flux. 
My present invention also enables a cer 

tain compounding of the machine by the ec 
centric placing of the compensating wind 
ings which could not be practically done 
heretofore except with the machine of my 
former patent. 
In referring to the relatively short gap 

between each interpole'and its adjacent pole 
piece I do not, of course, refer to the dis 
tance between the pole tips of interpole and 
main pole as that does not form any part of 
the magnetic circuit of the interpole. Such 
flux as might pass between the tips of these 
portions of the magnetic circuit would be 
harmful because opposing the effective flux 
and there is no functional relation between 
this gap and the gap between the interpole 
and the main frame. The relatively short 
gap between interpole and main pole that is 
inportant is that which exists between the 

70 

75 

80 

35 

95 

i00 

back of the interpole and the back of the 
main pole piece, this being at a point be 
tween the compensating winding and the 
main field winding, and enabling the inter 
pole, although separated by a gap from the 
main pole, to nevertheless derive its effective 
flux therefrom. 
Aside from the above advantages the ar 

rangement is especially advantageous for its 
accessibility and easy removal of parts. If 
it is desired to remove any one of the main 
field poles 6 with its windings 7 the same 
may be done without removing substantially 
any of the other parts of the machine. It is 
only necessary to remove the bolts 17 corre 
sponding to that field pole when the field 
pole structure may be readily slipped out 
ward laterally. . In a similar manner the 

0. various auxiliary magnetic structures may 
be removed laterally by simply removing 
the windings therefrom and then removing 
the adjacent brass keys 23 and bolts 17 when 
they may be slipped out laterally without 
removing any remaining structure. 
great advantage of thus having the various 
auxiliary magnetic structures in the form 
of a ring, the parts of which are separable 
from one another, and independently se 
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cured in the machine is clearly apparent, 
A ring made up by this connecting the va 
rious auxiliary magnetic structures to the 
main pole cores and the interpole structures 
to the other auxiliary structures, is found to 
be most satisfactory and to form a very 
rigid structure. The spaces between the 
'pole faces of these structures and the arma 
ture may be made only just sufficient for 
mechanical clearance. . 
Although have described miy improve 

ments with reference to one particular en 
bodiment of my invention and in great de 
tail, nevertheless I do not, desire to be iim 
ited to such details except as clearly speci 
fied hereinafter in the claims since many 
changes and modifications within the spirit 
and scope of my invention wiki readily sug 
gest themselves to those skilled in the art. 

Having this fully and clearly described 
iny improvements what claim as new and 
desire to secure by fetters Patent is: 

30 

1. in a dynamo, a field frame with radial 
cores and windirigs thereon, a ring having 
an oliter periphery substantially that of the 
bore of said cores and composed of alternate 
main pole-pieces and interpoles magneti 
cally separated by relatively low reluctance 
gaps as compared to the distance from ring 
to fraine, mechanical connections securing 
said main pole pieces to the cores and frame, 
inoi-nagnetic members supporting each in 
terpoie solely froin the adjacent pole-pieces, 
and compensating windings carried by said 
pole-pieces. ' 

2. in a dynamo, a field frame with radial 
cores and windings thereon, a ring haying 
an olater periphery sibstantially that of the 
bore of said cores and coin posed of alternate main pole-pieces and interpoies magnetically 
separated by relatively lovy reluctance gaps 
as compared to the distance from ring to 
frame, said gaps being greater at the iner 
periphery of the ring that at the titler, ine 
chanical connections sécuring said main pole 
pieces to the cores and frame, non-magnetic 
members sipporting each interpole solely 
from the adjacent poie-pieces, and compeii 
sating windings carried by said pole-pieces. 
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separated 

3. in a dynamo, a field frame with radial 
cores and windings hereon 

cres and goingosed of alternate poiés magnetically main pole. 
r 

as {:};}} is securing said 
as it the cores and fraine, 

:ad non-zia 
later 
pieces. . . . . . . . . . . . . ." . . . . 

, 4. in a dynaho, a fieldirahie with cores 
: 33d windings: thereon, main poie pieces and 

interpoles afternately arranged and nechan- - 
ically connected but magnetically separated to be received fri 

2 solely from the adjace É, pole 

indings hereon, it ring having 
all outer periphery substantially that of the 
yore of Sai 

relictace: gaps 
ce frora ring to 

gnetic siteinbe's Supporting each 2. cores and windings here(n, separate 
placed between said pole pieces a 
with reference th: 
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throughout, and independent reas or Se 
citing each main poie piece against one of 
the cores, the gap between the interpoies and 
the fraine being gregt as coin paired to that 
between interpoles and main poie pieces to 
permit the effective flux for the interpoles 
to be received from the main poles. 

5. In a dynamo, a field frame with cores 
and windings thereon, main pole pieces and 
interpoles alternately arranged and mechan 
ically connected, but magnetically separated 
throughout, indépendent means for securing s 
each main poliepiece against one of the 
cores, the gap between the interpoles and 
the franne being great, as compared to that 
between interpoles and main pole pieces and 
compensating windings around said inter 
poles carried by said main poie pieces to 
permit the effective fux for the interpoles 
to be received from the main poles, 

6. In a dynamo, a field frame, nain pole 
pieces separably secured to the frame, ill 
terpoles magnetically separated from each 
other and from all other parts of the struc 
ture and within said compensating wind 
ings, said interpoies outside of said wind 
ings being separated from the main poie 
pieces by a short gap and from the said 
frame by a long gap, the relative size of 
gaps being such as to enable said interpoies 

receive their effective flux from the main 
Role pieces. 

'. In a dynamo-electric naschine, the coin 
bination of an armature, a field fraale hav 
ing inwardly projecting field cores, a mag 
netic structure interposed between each field 
core of the ari nature, and magnetic struc 
tures between said first Inentioned agnetic 
struct: es separated magnetically iroi aii 
other parts of the structure, and spaced to 
permit them to receive their effective iux 
from the adjacent imagnetic stractities 8 
tween which they are placed, brass keys for 
Supporting Said seizond mentioned laagnetic 

actures from the first mentioned agnetic 
structures, and boits for independently se 
curing each of said first mentioned, magnetic 
structures to its corresponding field core. 

8. In a dyname, a field frame with pole 
cores, and windings thei'eon, separate ecle 
pieces fastened to said pole cores, interpoles 
placed between said poie pieces, the outer 
ends of the said interpoles being separated 
from said pole pieces by a short gap and 
from the frame by a long gap, the relative gaps being such as to permit the effective 
flux for the interpoles to be received from 
said pole pieces. . . . 

9. In a dynamo, a field frame with pole 
pieces fastened to said oie cores, int. 

'ete ind to the said: 
refix for the interpoies 
esgid pole pieces, non 

to permit the eff 
Yi. 
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maghetic members supporting each inter 
pole, and compensating windings carried by 
said pole pieces and interpoles. . 
| 10. In a dynamo, a field frame with pole 
'cores and windings thereon, separate pole pieces fastened to said pole cores, interpoles 
placed between said pole pieces, the outer - - -...--1 

ends of the said interpoles being separated 
from said pole pieces by a short gap, and from the AE y along gap, the relative 
gaps being such as to permit the effective 
flux for the interpoles to be received from 
said pole pieces, and non-magnetic members 
supporting the interpoles in position. 

11. In a dynamo, a ring structure includ 
ing the main pole pieces and interpoles al 
ternately arranged and having slots for com 
perisating windings, the interpoles and the 
main pole pieces being keyed directly to 

20 
and a field frame magnetically connecting 
the main pole pieces, the interpoles being 

i 
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gether with magnetic gaps between them, 

spaced with reference to the main pole pieces 
and frame to permit their effective flux to 
be received from the main poles, 

12. In a dynamo, a field structure having 
cores and pole pieces separably secured 
thereto, windings on said cores, interpoles 
magnetically separated but mechanically 
supported from the pole-pieces, the outer 
ends of the interpoles not extending sub 
stantially beyond the inner ends of said 
windings, and auxiliary windings surround 
ing said interpoles said interpoles receiving 
their flux from the main pole pieces at 
points between said two sets of windings. 
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In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

MILTON E. THOMPSON. Witnesses: 
A. R. MEEK, 
J. M. ScHRAM. 


