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e 'z” 7('770/» it may coneern;
Be it known that I, Omanres

izen ofim Un,tesd mazxres res 13

of New aon{

o
)L(

couhty of az‘d SJL«L of New
heve invented certain new and us
provements in X-Ray Machi ines,

the following is a full, clear, dn”

2 r % -x*:ﬁ,f mu@htneu
"‘/ my inveniion I seelr {o atiain & number
of m.gant objects, among them being the

following s~
1. To improve the the contact
sectors esrried by the tying disk, in
o’rder ‘o diminish the spuvking from these
ontact sectors to the contact brushes 4880
ﬁted *ne“ewn‘ and to reduce to g ‘min-
Amum nu h the nrm'mmenm of insulation dus

{o siid sparkling 'md the destruetive action
wrought ‘ch@reb 7.

iL Toi mmprove the mountings for the con-
act s-,ec,wm s in order to prevent the formation
{ dovacnums in the wake of the

are carvied sround at

g
b
4

tact sectors as they
high speed by the ru«’ea:

L To w0 oroportion. and arrs
contact soctors and paris associate

to gelec-
th ough the
v currants except the frag.

with as to u}ublc the rectifying disk
tively pre vent the passage,
TRy Lnom of any

nent high-tension currents Jepresente
by mfx ;,‘e aks of the gine waves; thus

ing the X-ray ¢

hare 'n
IV, To render the individy il contact ssc-
mrs each a(ipuatm»ie n length, in order that
variations may be made in the duration ang
in the ampe age of the cm‘rcnts acting upon
the X. 18y tube.

V. To cause the breaking of the second fary
elrenit to be pocmw and urnfmm thus in-
provi ing the action of the X ra v tnbe

VI Ty improve the general efficiency of
the 1“~‘thvms‘ disk by sa forming certain
parts ca wried thereby as to eliminate a nuni
ber of practical troubles.

For the sake of conciseness 1 will feseribe
only 2 single device embodying my inven-
$ion,—it bcmor understood, howey er, that the
structure here disclosed is mere ely ivn‘ica?

protect-
tube and nrok&qclam the Life

2a
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is made %o the accompanying
s f‘,lmmp 2 part of this specification
by ‘me letters indicate iike parts

r“iy in perspective
Ep, showing my im-
sk and certﬂ‘m pairt
therewith
v plan of the disk
sectors  ecarried

1 E o ry

Wit Lxl

gure 5 is & ‘"wm;uéar
of the n moh(mmm ghown in ¥ urure 2.
Figure 4 s a section on the line 4—d4 of
Figure 3, 1001{1:\@ i1 the dn‘ectmn indicatad
by the arruv“ "

front elevation

EURY
.1

. i‘“””‘@ 5 s a settion ~o the line 5--3 of
Figure 3, hu'wlv in the direction in hz ed
b“,f the arrows,

Tigure 6 is a dis agram indieating

graphic symbols the form of the curre
vevermed in the sec ondary winding of fhd
tra nszm mer.,

élg&

e current 1i sim 31V red
‘art of the current bemg

lines in this view indi-
i enrrent which is
ng mech-

’:5‘
Q
=
:‘1~
as
=
«1’
A

lagram md ating the formn
Lhy a rCf'un"nu disk
Known and ab ove
areas representing
nt suppressed bv the

sectors heretofore

;mm 81 18 4 di
the curre

tind heretmor
—+the Sn‘l” d
13 ofthe envror
knnthy contact

a diagram indicating the form

of "tz"re”u as rectific: d by my lmpmve‘.
rechifying disk with its improved sectors and
COT ;e«‘nons. the shaded areas representing

.
et

he suppressed por tioﬂb of the current and
mtor"emrtr unshaded portions repre-
senting the effective w orking wmpox entb of
the eurrent as used to energize the X.ray
tubp
A transformer as a whele is shown at 10,
and  comprises primary windings 11 and
secondary windings 12.7 The primary wind-
Ings 11 are counected to wires 13 and 14,
Hn"wrrn vhicli alternating eurrent is sup-
plied for energizing them.
{”onne"»m to the secondary windings 12
1'0 wives 15, m‘ which lead to brushes 17,
the latter being provided with massive
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/
metallic holders or cups 19. These brushes
are of the kind shown in my Patent No.
1,048,819, dated Dec. 31, 1912. Two other
such brushes 20 are connected by wires 21,
22 to the ferminals of a spart gap 28, in
which the X-ray tube is placed.

The rectifying disk is shown at 24, and
is made of msulating material, prefembl{
micanite. It may have any suitable speed,
say 1,800 vevolutions per minute. The disk
is made in a single piece of hemegeneous
form -and is free from mutilations except
such holes as may be necessary to mount the
disk in position and to secure upon it the
simple mechanism which it carries.

Four bolts 25 extend through the disk
and are spaced equidistant, each bolt being
provided with a threaded portion and fitted
with a wing nut 26. .

The four belts extend through fourmetal-
lic plates 27, each of arcuate form arfd*pro-
vided with an overhanging portion 28" in-

- tegral with it and sérving as a retaining
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flange. This retaining flange extends across
the edge of the disk and projects therefrom
to a shght extent, as indicated in Figure 5.
~The disk 24 also carries,
bolt 25, a pair of metallic plates. 29, 30, so
bent as to form a pair of laterally-extending
flanges 31, 32, integral therewith and pro-

vided, respectively, with pointed ends 33,

34. Kach of these ends has the form of an
acute angle, say of 36 degrees, and be-
tween each pointed end 383, 34 and the ad-
jacent portion of the disk there is a clear
space 84%, 34® as shown in Figure 2. Fhe
plates 29, 80 are of arcuate form and are
provided with arcuate slots 35, 36, through
which the bolt 25 extends.

The plate 30 overlaps the jSlate 29 and
is provided with an end portion 30, which
is bent slightly so as to engage directly the
adjacent surface of the disk, and thus to
avold looseness between the plate 30 and
the disk,

The laterally extending flanges 31, 32,
which are of arcuate form, are thus arranged
in pairs, and each pair gerves the purpose of
a contact sector. Xach contact sector as
& whole may be lengthened or shortened, as
desired, by loosening the wing nut 96, slid-
ing the plates 29, 30 relatively to cach other,
and then tightening the wing nut.

There are four of the contact sectors, twao
of them being connected by a conductor 37,
and the other two being connected by a con-
ductor 38.

The dislc 24 is mounted upon a shaft 39,
which is the armature shaft of a synchronous
motor or rotary converter. The rotation
of the disk is synchronous with changes in
the alternating current cycles
the wires 18, 14,
tioned and arranged that each time the re-
volving contact sectors engage the brushes

- by the

adjacent each

. energizing
The parts are so propor- |

1,409,439

the potential in the secondary circuit is ab
maximum. As the duration of contact
is very short as compared with the duration
of the pericd in which there is no engage-
ment between the contact sectors and the
brushes, the currents flowing through the
wirves 21, 22 and the spark gap 28 -or the

X-ray tube vepresent merely the peaks of
the sine waves of the currents reclifie
action-of the disk. '

To make this peint clear,

made to the diagrams shown in
9 inclusive,
v Figure 6 requires but little
as it shows merely the conventional symbel
of a sine wave curve. It here represents
the form the secondary eurrent would have
in the absence of any rectifying device.

“In Figure 7 ¥ show in full fines the form
ol the secondary current if simply rectified
without any part of the current being sup-
pressed or interfered with in any manner.
An this view the dotted lines show the plhases
or portions of cwrrent which are reversed
action of the rectifying disk. If the
iifying disk wers in action and no means

were employed to eut out or suppress any

part of the current, the graphic representa-
tion of the current would be the full lines

in Tigure 8. : .

Figure 8 shows the form of the secondary
“eurrent as rectified and otherwise acted
upon by an Xeray machine of the rectify
ing disk type heretofore commonly used.
In such machines the contaet seciors used
are each of considerable length—usually ex-
tending a little more than a quarter of the
total periphery of the disk. On this account
the brashes are in engagement with the con-
tact sectors during a considerable part of the
revolution of the disk, and as a result most
of the current genersted in the secondary
cireait finds its way through the X-ray tube.
The part of the current which is eliminated
or suppressed is indicated by the shaded
areas in Figure 8, and even the elimination
of this much of the current, selected as it is
from portions of high amparage and low
voltage, has a tendency to protect the X-
ray tube to a great extent.

In Figure 9 is indicated by graphic sym-
bels how, by shortening the contact sectors
and increasing the number thereof, T sup-
press a still larger proporiion of the cur-
reqit, while retaining those portions in which
the potential is highest. In fact I retain
the peaks and soppress all other parts of
the current.

- Contrasting Figure 9 with Figurs 8, it
will be seen that the shaded areas in Figure
9 have not the same form as those in Figurs
8, and that there are twice as many of such
g ag appear in Figure 8. It will be noted
¢ in Figure 8 the shaded portions are in

R )

bounded by edges which are inclined,
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and also slightly curved. This is due to
the dragging action of the spark, in the
constructions heretofore employed. Thus,
by using shorter sectors and doubling the
number thereof I reduce by a little more
than one-half the value of the current pass-
ing through the X-ray tube, and yet retain
the maximum potential. I simply discard
the ascending and descending parts of the
sine curve. .

The currents thus produced by my ma-
chine are excellent for X-ray work, therapy
and fluoroscopy. ' '

By making the contact sectors sufficiently
short the amperage may be reduced to any
desired minimum while maintaining the
original or maximum potential.

T also adjust the lengths of the individual

contact sectors, so that the results obtalned.

can be greatly improved.

1t will be noted that as.shown in Figure
2, at 34* and 34°, the sharp points 33, 34 of
the contact sectors are spaced laterally from
the plane of the disk. On this account, any
sparking which takes place from the contact
sectors to the brushes must. fellow paths
which sre strictly through the air, somewhat

" after the manner of miniature lightning

50

flashes. That is to say, the sparks must leap
instead of following the more or less con-
ducting surface of the disk. .

In this connection it may be pointed out
that the surface of practically any solid

member of insulating material, even if free -

1,408,439
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of moisture, dust and dirt, is
ductor than free air. Hence, I seek to re-
duce the amount of sparking by causing the
sparking to take place through iree air in-
stead of along the surface of the disk.

Tn thus spacing the sharp points of the
contact sectors away from the plane of the
disk, and also by using a disk the edge of
which is free from mutilations, T also im-
prove the insulating in another way, namely,

a better con- 85

40

by preventing the undue formation of par- 45

tial vacuwms immediately in the rear of the
sector as the latter is carried bodily avound.
1 find that in thus eliminating the air dis-
turbances I also effect a saving in the power
required to drive the machine.

T do not limit myself to the precise mech-
anism shown; as variations may be made
therein without departing from the spirit of
my invention. :

- T ¢laim:—

Tn a rectifving disk the combination of a
stationary brush, a revoluble disk disposed
adjacent said brush, and a contact sector
carvied by said disk and provided with a
sharp point, said sharp point being:spaced
laterally from the plane of said disk and
separated from the body of said disk by an
nninterrupted air space.

CHARLES FAYER.
" Witnesses: : '
© - A, MUTISCHELLER,
FranNg SKROUSE.
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