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To all whom it may concerm:
Be it known that I, Grorae M. CHRISTOPII,
o citizen of the United States of America, and
a resident of Chicago, in the county of Cook
= and State of Illinois, have invented certain
new and useful Improvements in Induction
Apparatus, of which the following is a speci-

fication. |

This invention relates more especially to
ro that class of induction-coils employed 1n pro-
ducing high-tension currents for X-ray and
other like uses, and has for its object to pro-
vide a simple, durable, and efficient construc-
tion and arrangement of parts affording a
15 hioch degree of insulation for the different
windings of the apparatus and an avoldance
of any sparking or leaping of the induced

currents to near-by conductors, due to 1mper--

fect, or defective insulation of the secondary
20 windings of the apparatus.

In the accompanying drawings, illustrative
of the present invention, Figure 1 1s a view,
partly in side elevation and partly in longi-
tudinal section, of an induction apparatus

2t embodying the present invention. Iig. 2 1s
a detail transverse section at line # @, g, 1.
Fig. 3 is a detail transverse section at line «/
2, Fig. 1. TFig. 41is a diagram view of the
connection of the primary coil. Fig. 51s a
20 detail longitudinal section of a modification.
Fig. 6 is a detail transverse section of a modi-
fication.

Similar numerals of reference indicate like
parts in the several views.

Referring to the drawings, 1 represents the
usual housing or casing formed with the usual
chambered base 2 for containing the electrical
condenser generally employed in connection
with the present class of induction apparatus.
40 The housing 1 will preferably have the usual

rectangular box-like form shown and be pro-
vided with a removable cover 3 for ready ac-
cess to the parts contained within the housing.

4 is the primary coils, consisting of the

45 usual series of individual windings surround-
ing the usual soft-iron core, and such wind-
ings are connected to binding or terminal posts
hereinafter described.

5 is a sleeve of high-insulating material ar-
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ranged between the primary and secondary
coils of the apparatus. Such sleeve extends
the entire length of the housing 1, with 1ts
ends projecting through orifices in the verti-
cal end walls of said housing, as shown.

6 is the secondary coil, consisting of the
nsual series of individual bobbins having end
heads 7, with the insulated windings thercot
connected in series. The series of bobbins
have the usual separated relation and are pro-
vided with central orifices for the passage or
reception of the sleeve 5 aforesaid, and such
orifices havea greater diameter than the sleeve,
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so as to leave an annular intervening space

for the reception of a part of the semisolid
insulatine mass with which the interior of
the housing is filled when the parts of the ap-
paratus are completely assembled.

3 represents a series of wedges or distance-
pieces inserted between the periphery of the
sleeve 5 and the inner walls of the central ori-
fices of the secondary coils 6 to maintain a
positive concentric relation of such parts.

In the present invention the secondary coil
6 is suspended or supported wholly from the
upper end of the housing 1 by means of sup-
porting-recesses 9 in the upper ends of the
vertical walls of such housing. In the con-
struction shown in Figs. 1 and 2 of the draw-
ings, 10 represents longitudinal supporting-
rods. threaded through orifices in the respec-
tive end heads 7 of the series of bobbins com-
prising the secondary coil 6, with the ends of
said rods resting in the recesses 9 aforesaid
to constitute the described support of the sec-
ondary coil within the housing 1, the spaced
relation of the series of bobbins being main-
tained by pins 11 passing transversely through
said rods at the sides of the end heads 7 of
such bobbins. In Fig. 6 of the drawings the
end heads 7 are provided with lateral top ex-

tension 12, adapted to engage in supporting-.

recesses 9 in the upper ends of the side walls
of the housing 1. In either case the lower

ends of the series of bobbins are supported a
distance away from the bottom of the interior
of the housing, and a clear space 1s formed at
such point for the reception of an uninter-
rupted layer of the semisolid insulating ma-
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2.

terial with which the interior of the housing
1s filled to afford increased insulation to the
secondary coil.

18 represents supplementary sleeves ot in-
sulating material surrounding the respective
ends of theinsulating-sleeve 5 aforesaid. Such
sleeves 13 pass through the orifices aforesaid
in the end walls of the housing 1 and are pro-
vided with flanges 14 on theirinnerends, which
have abutment against the inner faces of such
end walls, as shown. The diameter ot the
sleeve 5, supplementary sleeve 13, and orifices
aforesaid in the end walls of the housing 1
are so proportioned that annular spaces are
lett between such parts for the reception of a
portion of the semisolid 1nsulatine material
which fills the interior of the housing, as be-
fore set forth.

15 represents annular cup-pieces screwing
upon the outer ends of the supplementary
sleeves 13 and having bearing against the outer
faces of the end walls of the housing 1, as
shown. The arrangement i1s such that with
the cup-pieces serewed into place a tight joint
will be formed around the orifices aforesaid
n the end walls of the housing and the sup-
‘Jlementarv sleeves 13 clamped securely 1n
proper concentric relation to the main insu-
lating-sleeve 5.

16 represents interposed rubber gaehets tor
insuring a tight joint at the bearing-surface
of the respective cup-pleces against the end
walls of the housing.

17 represents end heads provided with an-
nular screw-threaded necks, which screw into
the outer ends of the supplementary sleeves
13 to close such ends and at the same time se-
cure the primary coil 4 and the insulating-
sleeve 5 against longitudinal displacement.

181s anannular packing-ring arranged near

the outer end of each supplementary sleeve 13
to afford anabutment for the end of theserew-
threaded neck aforesaid of the end head 17to
afford a tight joint at such point when said
head 1s screwed into place.

The interior of the annular pieces 15 1n the
present 1mprovement form receiving-cham-
bers for portions of the hefore-mentioned
semisolid material which fills the interior ot
the main housing, and in order to permit of

a ready flow of such material into such cham-

i

bers to fill the same the sides of the flanges 14
are cut away, as shown in IKlg. 3, to expose
portions of the annular space between the
auxiliary sleeves 13 and the orifices in the end
walls, such spaces in turn having communi-
cation with the chambers aforesaid of the cup-
pieces 15, as shown in Kig. 1 of the drawings.

19 is a vent-plug in the upper part of each
cup-piece 15 for venting the chambers in said
cup-pleces during the flow of insulating ma-
terial into the same.

In the modification shown in Kig. 5 of the

drawings the end heads have direct bearing
acgainst the cup-pieces, and a single central

777,496

bolt 20, which extends longitudinally through
the apparatus, 1s adapted to draw the parts
into proper position 1n an assemblage of the
apparatus.

In the present invention the end heads 17
will be formed of any suitable insulating ma-

terial and will earry a series of binding-posts
21, corresponding in number to the number
of windings 1n the primary coil 4, and the ar-
rangement 1s such that the binding-posts can
he connected so as to place the primary wind-
mes in series in parallel or to cut out one or
more of such windings as the judgment of the
operator may direct.

With the described arrangement of bind-
ing-posts above set forth the necessity of the
usual wiring or metal work on the bottom
hoard of the housing 1 1s avolded and a very
perfectinsulation a,ttfuned at such point owing
to such omission, as there are no near- -by con-
ductors to which the induced currents in the
secondary coil can spark or leap.

Having thus fully described my said inven-
tion, what 1 claim as new, and desireto secure
by Letters Patent, is—

1. In an mduction apparatus, the combina-
tion of an inclosing housing provided with
supporting-recesses in the upper part ot the
vertical walls, a sccondary coil consisting of
a series of bobbins the end heads of which
have supporting connection with the recesses

aforesaid, and a primary coil arranged cen-
“trally within the secondary coil.

9. In an induction apparatus, the combina-
tion of an inclosing housing provided with
supporting-recesses in the upper part of 1its
vertical walls, a secondary coil consisting of
a series of bobbins the end heads of which
have supporting connection with the recesses
aforesald the same comprising longitudinal
rods threaded through said end heads and
resbing in said recesses, and a primary coil ar-
ranged centrally within the secondary coil.

3. In an induction apparatus, the combina-
tion of an inclosing housing provided with
supporting-recesses in the upper part of its
vertical walls, a secondary coil consisting of
2 series of bobbins the end heads of which
have supporting connection with the recesses
aforesaid, a primary coil arranged centrally
within the secondary coil and separated there-
from by an Imsulating-sleeve, and distance-
blocks inserted between such insulating-sleeve
and the bore of said bobbins to maintain con-
centric relation of the coils.

4. In an induction apparatus, the combina-
tion of an inclosing housing provided with
orifices in 1ts end walls, a secondary coil con-
sisting of a series of bobbins arranged within
said housing, a primary coil arranged cen-
trally within the secondary coil, an insulat-

ing-sleeve arranged between the primary and.

secondary coils and projecting through the
end-wall orifices atoresalid, annular cup-pieces
arranged outside the orifices in the end walls
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to form annular insulating - chambers, and
means for clamping said cup-pieces in place.

5. In an induction apparatus, the combina-
tion of an inclosing housing provided with
orifices in its end walls, a secondary coil con-
sisting of a series of bobbins arranged within

‘said housing, a primary coil arranged cen-

trally within the secondary coil, an insulat-
ing-sleeve arranged between the primary and
secondary coils and projecting through the
end-wall orifices aforesaid, annular cup-pieces
arranged outside the orifices in the end walls
to form annular insulating -chambers, end
heads closing the outer ends of the cup-pieces
and the insulating-sleeve, means for clamping
the parts together, and a series of terminal
posts on said end headshaving connection with
the windings of the primary colil.

6. In an induction apparatus, the combina-
tion of an inclosing housing provided with
orifices in its end walls, a secondary coil con-
sisting of a series of bobbins arranged within
said housing, a primary coil arranged cen-
trally within the secondary coil, an insulat-
ing-sleeve arranged between the primary and
secondary coils and projecting through the
end - wall orifices aforesaid, supplementary
sleeves projecting through said orifices and

having flanged inner ends, annular cup-pieces
attached to the outer ends of said supplemen-

tary sleeves, end heads closing the outer ends

of said supplementary sleeves, and means for
clamping the parts in place.

7. In an induction apparatus, the combina-
tion of an inclosing housing provided with
orifices in its end walls, a secondary coil con-
sisting of a series of bobbins arranged within
said housing, a primary coil arranged cen-
trally within the secondary coil, an 1nsulat-
ing-sleeve arranged between the primary and
secondary coils and projecting through the
end - wall orifices aforesaid, supplementary
sleeves projecting through said orifices and
having flanged inner ends, annular cup-pieces
attached to the outer ends of said supplemen-
tary sleeves,and heads closing the outer ends of
said supplementary sleeves, means for clamp-
ing the parts in place, and a series ot terminal
posts on the end heads having connection with
the windings of the primary coil.

Signed at Chicago, Illinois, this 9th day ot

May, 19083.
GEORGE M. CHRISTOPH.
Witnesses:
RopErT BDURNS,

M. H. HoLmEgs.
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