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~ No. 898,888,

- Specification of Letters Patent.
‘Application filed July 18, 1907. Serial No. 384,370,

Patented Sept. 15, 1608.

To all whom. it may concern: |
Be 1t known that 1, Isaac S. HirscH, a

| A indicates the cabinet containing the in-
“duction coil used in X-ray apparatus, B the

citizen of the United States, residing in the | wires leading to the primary coil thereof, and

city of New York, county and State of New
York, have invented certain new and useful

- Improvements in Spark-Gaps, of which the
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following is a specification. _ o
As 15 known to those familiar with the
operation of X-ray machines 1t i1s necessary
to provide a spark-gap between each connec-
tion of the secondary winding of the induc-
tion coil and the vacuum tube 1n order to se-
cure the necessary resistance to the current
to obtain the desired results. Heretofore
it has been necessary to turn off the current
in the primary coil when it has been desired
to change the resistance in the secondary cir-
cuit. By the use of my improved apparatus
the resistance may be regulated as desired

while the apparatusis in full operation thus

securing perfect results in the minimum .

time. |

Another feature of my invention is the
mounting of the disks with the central pro-
jecting points in a revoluble frame so that
the resistance can be regulated to suit the
work m hand by compelling the current to
pass from disk to point or from point to disk
as desired, the latter offering the least resist-
ance. |

My gppai'a_tus further consists in slidably

mounting one member of the gap m a frame .
to which is secured the other member and.

- providing operating mechanism so construct-

35

40

ed that the gap connected with either pole of
the secondary winding of the induction coil
may be operated so as to regulate the resist-

ance to secure the best results, its principal

advantage being mn the fact that as the re-
sistance can be regulated while the discharge
1s passing into the vacuum tube the resist-

ance may be increased as the vacuum falls.

45

The construction and operation of my im-
roved spark gap will be described indetail
ereinafter, and illustrated in the accom-

- panying drawings, in which—

Figure 1 1s a view of a simple form of X-

" ray apparatus with my improved spark-gap
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arranged in connection therewith, Fig. 2, a
side view I elevation of one of the gaps,

Fig. 3, a longitudinal sectional view, and

5d

Figs. 4 and 5, views of the two ends of one of
the gaps. -

In the drawings similar reference charac-
ters indicate corresponding parts throughout
the several views. '

C the binding posts connected with the sec-
ondary coil. . _
D mdicates the X-ray tube.

- In all apparatuses of thisnature it is neces-
sary to provide a spark-gap between the
binding posts C and the tube D in order to
regulate the resistance to the current from
the secondary coil and my invention consists
in the construction of the spark gaps which
are mounted on bases 1 secured adjacent to
cabinet A. Each of the bases 1 is provided
with a grooved slideway 2 in which is slidably
mounted a bar 3 having a rack bar 4 secured
to its under side.

- 5 indicates a sleeve journaled in each base
1 having an annular gear face 6 thereon that
meshes with 'the rack bar 4, said sleeves 5

being provided with notches 7 in one end
thereof.
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-8 indicates a rod slidably and 'revolubly |

mounted 1n sleeves 5 and having pins 9 pro-
jecting laterally therefrom to engage notches
7 to rotate the sleeves. The bases 1 and
bars 2 are constructed of a poor conductor
of electricity such as wood. -

10 indicates a metal plate secured to each
bar 3 having a binding post 11 mounted
thereon to receive one of the wires 12 con-
nected with one of the binding posts C, and
an L-shaped conductor rod 13 secured there-

to with its free end extending lengthwise of

the bar 3.

Mounted on the top of each base 1 1s a cir-
cular plate 14 of a non-conducting material
such as vulcanized fiber, or other non-con-
ductor. . | o

15 indicates a bar made of vulcanized
fiber, or other non-conducting material rev-
olubly mounted on plate 14 and having end
posts 16 made of metal secured to said frame.
The end posts 16 are provided with holes 17
to receive the free end of conductor rod 13.

18 indicates disks-having points 18* pro-
jecting centrally from one side thereof and
mounted on supports 19 of non-conducting
material secured to posts 16, said supports
may consist of rods 20 of vulcanized fiber or
other non-conductor surrounded by glass

tubes 21, as shown, or any other non-con-
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ducting material may be substituted there-

for. _ -
22 indicates rings of a non-conducting ma-

i terial separating the disks 18 and 23 metal
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" rings mterpeeed between the end dJske a.nd‘_

posts 16.

- 24 indicates a lug or pr0]eetmn on the_f
outer sides of posts 16. .
~ 25indicates a metal rod secured to the end--'
of each base 1 having a spring plate 26 se-

 cured thereto with a grooved lug 27 on its

free end to engage the projection 24, and a
contact post 28 to which is secured a wire 29 _
connected with one or the other poles of the

X-ray tube D.
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 screw rods 30sot et there is-a free circuit |

~ 9qa- tube. .

30 mdlcetee ‘screw rod mounted on the

- ‘rod 25 and having a head 31 to engage the
free end of L—shaped conductor rod 13 when

the bar 3 is in its innermost position.
As shown in the drawings the

duector rods 13 engage the hea,ds 31 of the

between the Induction coil and the X-ray
~Should it be necessary, however, to
put a resistance in the circuit the bars 3 in

~ the bases 1 are moved out by turning the

~ sleeves 6 in said bases by means of rod 8 and

"~ pins 9 that engage notches 7 in the ends of

said sleeves, so that the ends of conductor

~ rods 13 are at a distance from the heede 31
~ of screw rods 30-and the current is com-

pelled to pass from said rods 13 to the disks

- 18 and jump from disk to disk to the end
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~ this construction it
" the resistance in the  circuit may be in-

By

posts 16 -so as to com lete the circuit.
1. be understood that

- creased or diminished as desired for the most

L o ~ efficient operation of the X-ray
35
- the tube is i

‘tube and
that such - reguletmn may be effected while
ochted. It will also be under-

. stood that by menlpuletmg the frames 15 so

~ that the omts 182 on the disks 18 point in |
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the dlrectlon of the negative, . e. so that the
current passes from. one point to the ed] acent
disk, a free circuit with very low resistance is

| -e]lowed while when the points are in the op-

posite direction or towards the negative, so

. that the current passes from the flat side of
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the disks to the
tarded or held back.

_ Having thus descnbed my invention what

I claim 1s— .
1. In a spark gap, one member thereof

consisting of a revoluble frame, and non-ro-
tatable, conducting disks secured to said

- frame, substentlelly as shown and described.
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2. In a ijperk cap, one member thereof
consisting of a revoluble frame including two

uprights, and disks secured between said up-

~ rights, substantle,lly as shown and described.
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3. In a spark gap, a stationary base, a

horizontal bar of non - conducting me,terlel

- revolubly secured thereto, upright posts of
metal secured to -the ends of sald horizontal
“bar, rods of non-conducting meterla,l COn-

'."nectmg said posts, and a series of disks

65

spaced apart on said rods, the end disks be-

Ing in circuit with the posts substentlelly as
shown and described.

bases,
| the twe members of each: %ep secured to the
Dbases. and bars respectively

actuate sald bars, substantla ly as shown end

oints the current 1s re-

393,393 o

4 A epa.rk—ga.p operetmg mechamsm for .
X - ray - machines, ~comprising stationary
ars slidably mounted on said bases,

described. .
5. A epark—gep operetmg mechemsm for
X - -ray machines,

as shown and described:

6 A sperk—ip operetmg mechemsm for

- Tay machines comprising stationary
beses a bar slidably mounted on each base,
one of the two members of each gap secured
to the base and the other to the bar slidably
mounted thercon, a rack bar secured to the
bottom of each slidable bar, a gear pinion
journaled in each base and meshing with
each rack-bar, and means to rotate said Em—
ions, substentlally as shown and descri

7. A spark-gap operating mechanism for
X ray machines comprising stationary

‘bases, a bar slidably mounted on each base,

one of the two members of each oap secured
to the base and the other to the bar slidably

mounted thereon, a rack bar secured to the
bottom of each shda,ble bar, a sleeve jour-
naled in each base and havmg a notched end,
an annular gear face on each sleeve to mesh
with the rack-bar aforesaid, a rod slidably

and revolubly mounted in said sleeves, end
pins projecting from said rod to-engage the

notches in the ends of the sleeves, substan-

tially as shown and described.

&Ild means t-O 70"

‘comprising stationary
‘bases, one member of the spark-gap adjust-
ably mounted on each base, the other mem-
ber of the gap comprising a series of disks
having central points projecting from one
gide thereof said disks secured to a frame
- {revolubly mounted on the base, substantially

ends of con-
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8. A spark-gap operating mechemsm for
X - ray machines comprising - stationary -

bases, a bar slidably mounted on each base,

a reck—ber secured to the bottom of each ba,r

a gear pinion journaled in each base and
meshing with the rack-bars aforesaid, means
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to rotate said pinions, one member of the

spark gap .secured to the slidable bar, the .

other miember of the gap comprising a series
of disks having central points projecting
from one side thereof, said disks secured to a
frame revolubly mounted on the base, sub-
stantially as shown and described. .

9. A spark-gap operating mechanism for
X - ray machines comprising stationary

‘bases, a bar slidably mounted on each base,

a rack-bar secured to the bottom of each bar,
a sleeve journaled in each base and hamng

face on each sleeve to mesh W1th the rack-bar

aforesaid, a rod slidably and revolubly

mounted in said sleeves, pins projecting
from said rod to engage the notches on the

ends of the sleeves, one member of the gap
. secured to the shde,ble bar, the other member
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'notehes in one of their ends, an annular gear -
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> pins to engage the notches in the ends of the

898,888

3

of the gap comprising a series of disks having binding post secured to each plate,. an L~
central points projecting from one side | shaped rod secured to the plate, a frame
thereof, said disks secured to g frame revo- | revolubly mounted on the base, a series of

lubly mounted on the base, substantially as | disks mounted on sald frame, the frame and

shown and described.

disks being perforated to recejve sald L-

10. A spark-gap operatin_g_mechani§m for | shaped rod, and a conductor secured to the

X - ray machines COmMPpTISINg  stationary | base and in contact with the frame to con-
bases, a bar slidably mounted on each base, | duct the current to or from the gap, substan-
a rack bar on the bottom of each slidable bar, | tially as shown and described.

a sleeve journaled in each base having |  In testimony whereof I hereto affix my
notches in one of its ends and g gear face in- | signature in the presence of two witnesses.

termediate of its ends to engage sald rack
bar, a rod slidably and revolubly mounted in

ISAAC S. HIRSCH.

sald sleeves and having laterally projecting | Witnesses:

sleeves, a metal plate secured to egch bar, a |

L. Burns, Jr.,
M. S. Crawson,
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