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UNITED STATES. IE 
assassi:ressexxsetseawassadisexdcasts: 

oAKLEY. S. WALKER AND ISAAC FoxNEEE, 
SETTS, ASSIGNORS TO O. S. WALKER C3, OS 7. 
coRPoRATION OF MASSACEUSEATES. 

, SASSA CEST. 
ISASS.A.C: JSE''.3, f, 

A.E. CEE, 

i.,199,943. 
Application. iiled Yarch 3 C, 

To all whom it may concern: 
Be it known that we, OAKLEY S. WALER 

and ISAAC FowLER WILIAMS, both citizens 
of the United States, residing at Worcester, 

5 in the county of Worcester and Common 
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wealth of Massachusetts, have invented a 
new and useful improvement in diagneti? 
Chucks, of which the following, taken in coin 
nection with the accompanying drawings, 
is a specification. 
The present invention relates to the con 

struction of a revolving magnetic chuck pro 
vided with a circular work holding face, 
which is adapted $o carry the iron or steel 
pieces to be operated upon, aid it consists in 

hereinafter described and pointed out in the 
annexed claims. v. 

in the accompany 
is a top pian view of a chuck eibodying 
our invention. Fig. 2 is a central vertical 
section on line 2-2, Eig. i. Fig. 3 is a cen 
iral vertical section on line 3-3, Fig. i. 
Fig. 4 is a plan view of the chuck shown in 
Fig. 1, the face piate thereof being removed 
to disclose the interior construction. Fig. 
5 is a fragmentary top pian view of a modi 
fied form of chuck. Fig. 6 is a central ver 
tical section on line 6-6, Fig. 5. Fig. 7 is a 
fragmentary top plan view of another modi 
fied form of chuck. Fig. 8 is a fragmentary 
vertical section on line 8-8, Fig. 7. Fig. 9 
is a similar section on line 9-9, Fig. 7. 

Like reference characters are used to des 
ignate like parts in the different views. W 

Referring particularly to Figs. 1, 2, 3 and 
4, the numeral 1. denotes a circular iron base, 
to which is adapted to be secured, by any 
suitable means, the upper end of a rotatable 
spindle, or shaft, not shown. The base 1 
has projecting therefrom, and preferably 
integral therewith, a centrally disposed hub 
2 and a concentric series of spaced annular 
fanges 3, 4, 5 and 6 equal in height, with 
said hub. The annular space 8 thus formed 
between hub 2 and flange 3, and the annular 
spaces 9, 10 and 11 thus formed between the 
flanges 3 and 4, 4 and 5, and 5 and 6, respec 
tively, contain the several magnetizing coils 
12, 13, 14 and 15 of the chuck. These coils 
are similarly wound and are adapted for 
connection in an electrical circuit as fol 
lows:-One terminal of the inner coil 12, in 

W •y a ing drawings, Figure 
ar 

is provided with a 
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the present instance the inier terminal, is 
connected to a conductor 16, which is led 
downwardly, as showi in Fig. 3, through a 
cutaway portion or gap i? of the fiange 3. 
Flange 3 is similarly entirely cut away or 
divided at a number of portions 7 of its 

- 
i. 

circumference, in the prese 
. 3 Sa is ninvitie? Se i is provideo SS ): and at such points 

with drillied icies S of suit. 
able non-conducting inlaterial, preferably 
iber. The loies through the base are coun 
terbored to provide shoulders adapted to re 
ceive the tian 

the circliar series of holes through the base, 
annular recess 20 into 

which all of said plugs 13 project. Passi: -- 

through each piag is a screw 21 a ?tapted to 
support a conflicting ring 22, and a screw 2: 
adapted to Sapport a second conducting ring 
24, Suitably spaced from the conducting ring 
22. After the attacient of the conducting 

- Y - M i !.. -- - w x 4. - - - - - lings 22 and 24, tine annias' recess 2C aid tig 
annular space between the two rings are 
filled with a suitable on conducting Si 
stance to retain the plugs and condicting 
rings in prope' position. The conductor l{3 
is attached in the present instance to one of 
the Screws 23, as shown in Figs, 3 and 4, 
thereby being placed in electrical connec 
tion with the ring 24, which is adapted to 
rotate in contact with a stationary brush, 
inot shown, included in the electrical circuit 
which is used to energize the chuck. The 
outer terminal of coil 12 is connected by a 
conductor 25 with the outer terminal of the 
next adjacent coil 13, and the inner, termi 
nal of coil 13 is connected with the inner 
terminai of coil 14 by a conductor 26. The 
outer terminal of coil i4 is connected to 
the Outer terminal of coil 15 by a conductor 
27, and the inner terminal of coil 15 is con 
nected by a conductor 28 io one of the Screws 
21, as shown in Figs, 3 and 4, and is thereby 
electrically connected to the ring 22 which is 
adapted to rotate in contact witi a second 

intervening annular flanges 4 and 5. As 
previously stated, the several coils are sini. 
arly Wound, and, it will be apparent fro 

nt insiance four, 
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the above, are connected together in series. 
However, by reason of the above described 
connection of like terminals of adjacent, 
coils, the magnetizing effect of the current 
jassing therethrough is relatively opposite 
for any two adjacent coils. This is apparent 
from the effect produced on the hub 2 and 
the several flanges 3, 4, 5 and 6 which con 
stitute, in effect, the cores of the several coils. 
Assuming that the passage of current 
through coil 12 renders the hub 2 of positive 
polarity, and the flange 3 of negative po 
larity, as indicated by the -- and - signs 
on Figs. 2 and 3, it will be apparent that the 
magnetizing effect of the current in coil 13, 
which is relatively opposite to that in coil 
12, imparts negative polarity to flange 3 and 
positive polarity to the next adjacent flange 
4. The above is true for each of the several 
flanges, which for convenience have been des 
ignated with the -- and - signs alternately. 
The work holding face of the chuck is 

constituted by a circular skeleton plate 29, of 
iron, comprising an annular center 30 with 
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radiating bars 31, united at their outer ends 
by an annular rim 32, which is substantially 
co-extensive with the outer flange 6 of the 
base 1. The face plate is completed by in 
seating in the triangular openings thus 
formed the several triangular iron pole 
pieces 33, which are somewhat smaller than 
the triangular openings, in the manner here 
inafter described. Each triangular pole 
piece 33 is rigidly connected on its under 
side to the flanges 3 and 5 by countersunk 
screw's 34, the under side of each piece being 
recessed as at 35 and 36, shown in Fig. 2, so 
as to be spaced away from and out of con 
tact with the underlying hub 2 and flange 
4 of the base 1. With the triangular pieces 
thus suitably spaced and secured to the base 
1, to form in the present instance the nega 
tive poles of the work holding face of the 
chuck, the skeleton plate 29 is then mount 
edin position, with its triangular openings 
surrounding the pole pieces 33. The skele 
ton plate is arranged to make contact only 
with the hub 2, and flanges 4 and (5, the 
radiating bars 31 being secured to the lat 
ter by the countersunk screws 37, and being 
provided with annular recesses 3S and 39, 
as shown in Fig. 3, on their under sides so 
as to be spaced away from and out of con 
tact with the underlying flanges 3 and 5 of 
the base 1. The plate 29 thereby constitutes 
the positive pole of the work holding face. 
The gaps between the edges of the triangu 
lar openings of the plate and the edges of 
the triangular pole pieces 33 are filled with 
some suitable non-magnetic material, such as 
Babbitt metal, as represented by the heavy 
black lines 40, Fig. 1, in order to prevent the 
admission of foreign matter to the interior 
of the chuck. The work holding face of the 
chuck thereby presents a continuous sur 

iie.8,947 

face for the Support of the work, and upon 
the connection of the contact rigs 22 and 
24 with the source of electrical supply, the 
magnetic force of the chuck will be exerted 
across all of the babbitt filled gaps 40 be 
tween the surface of the skeleton plate 29 
and the surfaces of the several pole pieces 
33 to firmly hold any work which is located 
On the chuck face in a position to span any 
portion of one or more of said gaps. 

In Figs. 5 and 6 we have illustrated a 
modified form of chuck, the principle of op 
eration and certain details of construction 
of which are substantially identical with 
the form shown in Figs. 1-4 inclusive. In 
this modified form, the base 42 is extended 
peripherally and is provided with annular 
flanges 43 and 44 in addition to the fanges 
3, 4, 5, and 6 shown in the first described 
form of chuck. Additional concentric coils 
are provided in the annular spaces 45 and 
46 thus formed, said coils being connected in 
the manner previously described with the 
other coils of the chuck. The work holding 
face of this chuck is substantially identical 
with the work holding face of the first de 
scribed chuck, except for the addition of 
two concentric rings 47 and 48, outside the 
outer periphery of the skeleton plate 29 and 
Secured to the said flanges 43 and 44 re 
spectively by countersunk screws 49. A cir 
cular babbitt filled gap 50 is provided be 
tween the outer periphery of plate 29 and 
the concentric ring 47, the latter being of 
the opposite polarity to said plate owing to 
its connection with flange 43, which con 
stitutes in the present instance a negative 
pole. A similar gap 51 is provided between 
the two rings, the outer ring 48 being of 
positive polarity, due to its connection with 
flange 44. The provision of these two addi 
tional surfaces of opposite polarities renders 
such a chuck capable of holding a plurality 
of pieces of work on its outer edge in posi 
tion to bridgeportions of either or both of 
gaps 50 and 51, in addition to the work car 
lied nearer, the center of the work holding 
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face and bridging the gaps 40. We have in. 
dicated two small pieces of work, such as 
washers, located on Fig. 5 in position to 
span a pair of gaps, at A and B. It will be 
obvious that the above described construc 
tion multiplies the number of sections of op 
posite polarity near the periphery of the 
face plate, thereby enabling a large number 
of small articles to be held in juxtaposition 
to each other. 

In Figs. 7, 8 and we have illustrated 
still another modified form of chuck, in 
which a single concentric ring, similar to 
the two rings 47 and 48, shown in Figs. 5 
and 6, is disposed outside the periphery of 
the skeleton plate of the work holding face. 
The base 52 of this form of chuck is pro 
vided with a single additional flange 53, 
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forming an annular space 54 for the recep 
tion of an additional concentric coil, co 
nected to the other coils of the chuck in 
the manner previously described. A ring 
55 is secured to flange 53, the babbit-filled 
gap 56 between the outer edge of the skele 
ton plate and the inner edge of the ring 
taking the sinuous form shown in Fig. 
owing to the formation of interlocking 
tooth-like projections on said edges. Be 
tween each triangular pole piece 33 of the 
work holding face the skeleton plate has 2. 
deep notch 57 for the reception of a long 
tooth 58 provided on the ring 55, it witi 
be apparent that the above described type 
of construction not only multiplies the 
number of sections of opposite poiarity near 
the periphery of the work holding face but, 
furthermore, enables a large number of 
articies snailer than the articles A and B, 
shown on Fig. 5, to be held in juxtaposi 
tion thereon. We have indicated a nuisabe: 
of such articles, in position. pai; 
of gaps at C, D and E or Fig. . , 
more, the configuration of the gap 56 38 
determined by the deep notches and 
57 and 58 makes it possible to provide 
tional sections of opposite poiarity for 7Gri. 
of an annular character, which is too nar 
row to span more than one gap 50 or 55 Gil 
the work holding face shown in Fig. 5. 

It will be noted that in each of the above 
described forms of chuck, the apezes & 
alternate triangular pole pieces are e. 
ed nearer the center of the chtick face than 
the others. By this arrangement it is p 
sible to hold a small piece of work near the 
center of the chuck. It is clear that if all 
the pole pieces 33 were equal in length, their 
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apexes could not be brought as ciose to the 
center of the chuck face as the apexes of the 
alternate pole pieces shovia, for instance, in 
Fig. 5. 
We claim, 1. In a magnetic chuck, a work hoiding 

face consisting of two sections of opposite 
polarity, one section comprising a skeleton 
plate, and the other section comprising series of separated pole pieces energized 

SO independently of said skeleton plate and 
disposed within openings through said skei 
eton piate and a ring outside the periphery 
of said skeleton plate. 2. In a magnetic chuck, a work holding 
face consisting of two sections of opposite 
polarity, one section comprising a skeleton 
plate, and a ring spaced bevond the periph 
ery of said skeleton plate, and the other 
section comprising a series of pole pieces 
disposed within openings formed in Said 
skeleton plate and a second ring disposed 
between the periphery of the skeleton plate 
and the first ring. 

3. In a magnetic chuck, a work holding 
face consisting of two sections f opposite 

disposed within 
each biade. 

polarity, one section comprising a plaše, 3rd 
the other section comprising an independ 
ently energized ring in interlocking engage 
ment with the periphery of said piate, with 
a non-magnetic gap between said sections, 

4. in a magnetic chuck, a work holding 
face consisting of two sections of opposite 
polarity, one section comprising a skeleton 
plate, and the other section comprising : 
series of pole pieces disposed within open 
ings in said skei interlocking engagement, with the periph 
ery of said piate. 

5. in a magnetic chuck, a work holding 
face consisting of two sections of opposite 
polarity, one section coirprising a skeletoia 
plate having radial biades, and the other 
Section comprising a ring having sets of 
teeth in interioci: 
periphery of said 
blades, and a single 

iate between adjaceni, 
i iooth of greater de , 

corresponding notcilia 
6. In a ma. 

face consisi, 
$3 citions coin friSig a R 

e - p 

circuiar series of 

u 

Sectio; comprising 
isposes within and confoi'i:ing 
, of said openings, with 23. 

; between said sections. 
etic chick, a series of spaced 

innular cores and a series of spaced aani 
air coils in iterating relation, and a de 
achable work iaiding face for said chick 
onsisting (ii two sections of opposite po 

each of said sections being disposed 
o, contact, wi&i atternate cores oi said. : 

8. in a magiletic chuck, a series of Spiced 
cores, and a york holding face consisting 
of two sections of oposite polarity, one of 
said sections 3Gaprising a skeletor plate 
superimposed upon said series of cores, and 
provided with recesses corresponding to 
alternate cores of said series. 

9. In a nagnetic chuck, a series of spaced 
cores, and a detachable work holding face 
consisting of two sections of opposite po 
iarity, one of said sections comprising a 
Series of separated poie pieces superimposed 
upon said series of cores, and provided with 
regesses corresponding to alternate cores of 
said séries. 

i0. in 3, hagnetic chuck, a series of 
spaced concentric cores, and a work hoid 
ing face consistin poiarity. {}ne of Said sections comprising a 
plate in contact with a portion of the cores 
of said series, and the other section corn 
prising a series of poie pieces each in cost 
&act with the other cores of said series, 
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seeio plate aid a ring it. 

&ngagenient with the 
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8, Anagnetic chuck, a series of 
centric cores, and a work hold 

consisting of sections of opposite 
tone of Said sections comprising 
contact, with alternate cores of 

& other section compris 
ocking engagemeni, with 

2,199,34? 

Said plate and in contact w 
Inost core of said series. 
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Witnesses: 
PENELo:22 Coi. 32:3: 
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