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Improvement

No. 861,783,

Specification of Letters Patent,

Patented.J uly 30, 1907,

Application fijeq January 28, 19!57. verial No, 364,309,
L - .

To all whom, ¢ may concern,: |
Be it known that we, REingorp 1. WAaPrPLER and
CHARLES T, FAYER, both C1tizens of the United States,

and residents of “the horough of Manhattan, city,
county, and State of

In Interrupters fop Electrie Circuits, of
which the tollowing 18 a specification. -
Our invention relates to g clrcuit, interrupter and par-
treularly to g mechanieg] Interrupter for electric eir-
cutts adapted for use In conneetion with an X-ray
and other similqy apparatus. = .
Heretofore In X-ray and other similay apparatus, an

as fully set forth ang deseribed in ap application Serig]

No, 341296, filed Octqber s0th, 1906, for Letters Patent

for an improvement ip X-ray Apparatus, it is possihle
and practical by connecting the Operating coil and the
' interrupter in certain relations in the Cir-

- cuit, to dispense with the uge of the electrolytic intep-

25

3)

40

e hanieal

1101 on line ¥, y, g 3.

Fupter and obtain the required rapidity of Interruptions

by the use of o mechanicg] interrupter, and the present

Invention relates loanimprove( mechanical interry pter
with the particular object of effecting g reciprocating
tovement in the contget barts in place of rocking

movement, which o far as we aye aware,. has hergto-

fore Commonly been employed: in so constructing the

Providing meang
1S magnetically

by which the inter-
rupter,—which Operated,—ig ‘geli.
starting, . *
In carrying oyt our invention, we employ a hase, g
rotating armature, an Actuating - coil, gp auxiliary o
tarting coil, g movable contdct, & stationary contact,
H1eans for imparting o reciprocating motion {o the said
Lwvable contget upon the turning of the armature
teans for adj usting the position of the fixed contaet
re atively to the movabhle contact, and electriea] CONn-
Neztions to and from the varioys paris aforesaid tq
co aplete the ecessary electrie ciréuits, as will he
he einafter moype particulayly described. |
In the drawing, Figure 1 ig g plan of oy lmproved
interrupter fop electric circuits. Fig. 2 is
A side elevation of the same. Fig. 3 is an elevation of
fly-wheel with the armature embedded therein,
13 a seetion on line 2, 2, Fio. 3. Fig. 5
' Fig, 6 is a sectional elevation
O ine g, x, Fig. 1. Fig. 7 Is a section on line z; z, Fig.

6, Doking towards the left, I1g. 8 is a secting on line

Y51, Fig. 6, looking towards the right, Fig. 9 is a1 enc

elevation of the parts shown in Fig. ¢, I{J{}killg'fl'i)ﬂl_
lef, to right, and Fig. 10 18 g section of the contacts
showing the same in 4 spaced] apart position, Figs. 3
to 10 inclusive |

being on an enlarged seale.

New: York, have invented an

a5 10 reduce the friction and wear to g

o employ an

Abproximately op c-third
IS a see- | |

cetved.,  This bloclk

contacts and binding posts 19

be connectedd

-condenser, ang binding posts or terminals 13 ad&pted
the terminals of 4

to be gonnected respectively with

which is commonly used - in X-ray

posts b, ¥/ . . _
¢, ¢/, which aye Secured therein’in the desired
by means of get Screws 20 21, respectively, .
- d represents 2 armature shaft whoge ends are jour-

POse to be hereinafier specified.

In a suitable position, g fly-wheel ¢, preterably Iﬁade -'

of fiber or othep Insulating material, ig mounted on the
shaft d and embedded in the fly-wheel ¢ is 5 lam.nateq

gether by meansof screws 23 and the armature being se-
cured to and within the fly-wheel and both
to the shaft ¢ by means of the setl screw 24,

b is an electro-magnet, provided with termingls 25
fixed in the hage ¢ and this magnet 4 ig preferahly
mounted on the syid base at such g height that, when
the armatyre Jisin g horizontal Position, it ig in aline-
ment with the core 26 of the magnet 4. 'Vi?'e_also prefer
auxiliary electro-magnet, 4 which is pro-
vided with terminals 27 mounted on the base a. The
auxiliary electm-magnet, employed for starting pup-
POses, —as will he _liereinafter descril)ed,-—-is mouynted
on the base ¢ in 4 position appreciably higher than the
electm-mugnet hand the core 28 of the my gnet ¢ is pro-
vided with 4 pole piece 29 preferably exXtending gver
the circumference of the fly-
whee!l ¢ | |

Adjacent. to the Post & and also {6 the flattened por-

tion 22 of the armature shaft e, we' provide g post £,

WHOSC Upper portion e tecessed, providing for the arms

30, 31, between which a block [ is adapted to he re-
Lis provided with 4 circumferen-

tial recess 32 into which and through the arms 30 31, a

binding serew 39 s passed to seeure the block 7 in the
- desired positinn in
. @ designates g base, preferably made of slate or other |

0 the post % which lor this purpose
18 centrall yand Iungitudihally sl Otted as indicated at 34.

these parts
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~ misa contact shait ;pro*jaride'd at one end with a mov-
" able contact n whose outer
face in order that so far-as possible, the heat

5 in this contact, may
tact shaft is passed through the block !

generat ed

- tweent the conical portion n’ and the adjacent end of
- the block [, we employ 2 helical spring 35. |
10 The contaci shaft m is reduced at its opposite end a8
 indicated at 36, and a bearing plate
fiber or other insulating material to which iy securec &
contact plater, 18 passed over the reduced end 36 of the
__ shaft mn and these parts are secured in position
15 thereon by means of the nut 37 turned down On the
<crew-threaded extremity ol ihe reduced end 36 or oth-
erwise. . . T I
. immediately nereinbefore described, are
-~ go placed that the contact shaft m 1s at richt angles £0

20 the armature shaft d-and 1n such a position that the flat-
d is adapted to come into

tened portion 22 of the shaft

" contact with thelower portion of the plate o, 80 that In
the turning of the

» through the shatt m and plate o0, 18 moved to the left in
05 each quarter turn of the ormature shaft from the POSl-
‘tion shown in Fig. 6 to the position 2t right arigleé

~ .thereto shown in Fig. 10, and in each succeeding quar-
~ter turn of the armature
through the <haft m,-is returned to the position shown
90 in Tig. 6, by means of the action of the spring 39,
I-Wh'ereb'y g right line reciprocating movement is 1m-
parted to the «2id contact. In order to maintain the
proper vertical position of the plate _‘o,} we prefer to em-
( ] block I and passing

- and the contact plate 7 is provided with 2 binding post
39, to which by means of the nut 40 or otherwise, the
 extremity of the wire 411 olectrically connected. !

is a post also ounted on the surface of the base & and

40 centrally slotted, providing the arms 42, 43, between
which andin alinement with the movable contact
shaft m, an adjusting screw v is mounted. - One X
tremity of the adjusting serew v 18 provided with 2
thumb-piece v/ by which the same may be turned and

45 at the other extremity the adjusting screw is provided
with a stationary cohtact W of the same diameter and
preferably of the same material as the movable contact

n whose adjacent faces arc adapted .to come together
2nd be separated,—making and hreaking the electric
‘50 circuit. The adjusting screw v may he secured In the
desired position in the post ¢ by means of a clamp SCIcW
44 providéd with the thumb-plece 45, hy which the

- same may be turned, and the adjusting screw v may be
. provided at either side of the post ¢ with rings or collars
55 ¢ providing for the maximum and minimum adjust-
ment of the period of interruption, at a given
the shaft d. Asisshown in Fig. 6, we also prefer to pro-
vide the adjusting serew v-with a bore 46, extending en-
tirely through the same and also through the stationary

60 contact w for the purpose of providing for circulation of
air currents for the dissipation of the heat, so far as the

" game is possible, _generated in the stationary contact, w..
" In the operation of ihe hereinhefore described inter-
the

65 lead wires from the source of electricity are emnected 1 winding is of high

~ " rupter apparatus, for use for instance in X-ray work,

face is fiat and whose inner
portion n’ 18 conical and provided with an irregular sur-.

be readily dissipated. The con~
and is journaled
therein and surrounding the samne and-extending be-

0, preferably of

shaft d, the movable contact 7

shaft d, the movable contact 7

speed: of -

sl

3

o hereinbefore stated. Then

| open, due to thefact thal the switch arm 44 18

arm 14, wive 49, through the
and by way of the wires 50

‘iz only thrown into-the

the armature f and in each

“are in multiple, whereas when tha

so that the self-induced current

861,783

to the posts 11, the condenser is
post 12 and the Ruhmlorff coil across the terminals 13
in the ‘positiuﬁ_ of the
parts as indicated in Fig. 1, the various cireuits art o3
blank contact 16. Now upon moving the contact arm
to bear against the contact 17, it will be apparent,—as-
suming the left binding post 11 1s positive,—that the

current from the source of electricity will pass by way

of the wire 47 to the binding post 13, wire 48, switch
auxiliary olectro-magnet 2

righf; hand binding post 1.

and 2, or a position at right angles thereto, that the en-
ergizing of the magnet h will have no effect thereon.
in any other than one of

Ii however, the armature f1s

OVer Ll 7

connected across the

7o

and 51 to the negative or

! Now it will be appareﬂt -
that if the armature f 18 in the position shown in Figs. 1 =
8¢

these four positions,—the encrgizing of the magnet i

will impart an impulse 1o the armature f tending to burn
the same to the position at right angles to that shown 11
Figs. 1 and 2. Now it will also be manifest that upon
energizing the guxiliary magnet ¢
vent through the same by means of
hefore named, that due to the peculiar shape and ex-

tent of the pole-picce 29 at the extremity of the core 28

of the auxil jary magnet 1, when the armature f happens

by passing the cur- -
the circuits herein-.

90 -

to become stationary at the position shown in the draw-

“ing or the one at right angles thereto, that this energiza- .

tion of the auxiliary magnet will cause the armature fto
move from either position and hence to assume posi-
tion in which the same will be affected by energizing
the magnet coil k.

and may or may not he necessary causing the appa-
ratus to be seli-starting, depending as explained, upon

whether the armature f has becom® stafionary in the

position shown or that at right angles thereto, or in any
one of the innumerable other positions.

ing the contact arm 14 still further to the right, 80 that

the same bears against jhe contact 18, the electric €ir-,
cuits will be as follows by way of the wire 47, binding
| post 13, wire 48 contactarm 14 wired2, through the mag-.

et coil b, wire 53, wire 41, thtough the movable and sta-

tionary contacts nand w respectively, the wire b4, wire - -

51, to the right hand or negative binding post 11,1t

Hence this auxiliary magnet coil 1
circuit in starting the apparatus-

Now in mev-

05

100

105

110

being noted that : 1asmuch as the Ruhmkorft coil is con-" .

nected across the posts 13, that in this circuit, this coil
and the magnet coil 1 are connected in multiple with
cach other. The energizing of the coil h as hereinbe-
fore explained, causes the turning of the shaft d through
mesans of the flattened portion 22, will catise two makes
and breaks of the electric circuit
points n and and when the circuit ;s made at the said
contact points, the magnet b and the Rhumkorfi coil

the said contact polnts, the magnet h and the Ruhm

korfi coil are in series with one another, the circuit being
as follows:—the wire

53, lower .binding‘ppst 13, through
the upper binding post; _13,|wire
59 to and through the magnet A,

the Ruhmkorff coll to
48, switch arm 14, wire

the Ruhmkorfi coil upon ihe discharge of the saimne; 1S
dissipated 1Q this circuit through the magnet I, whose
resistance comparatively to that of

ovolution of the shaft d by

through the contact’

circuit-is broken at

115

120

125

set up in the primary of

130
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15

- said means, _
- Wovable contact Co-acts to make and break the electric

20

~ base, means

. e,*reeip_reeefing_mevement to the

30

39

the parts aforesald,

4()

the-armature afiep the
-contact, means for

- 1o the movabie contact, a Stationary contgcet, means for |
Aadjusting the position

45

- prie,ing a base, an

-~ Weclaim 24
1. 'An interrupter for
- base, :‘megns fer'eleeing the electyrie cireuit

rceating

-8ald movaple

for imparting
.contact, a

- 861,783

the number of
greater speed at

Impulse 18 produced. and

te. Tt is also to be noted

that the binding posts 12

IS conniected aCross the terminals of the contact points
by wires 55 56, and in order that the contacts n and w
may have a maximym, heat radiating capacity, we pre-
fer to make these parts of gily er. )

} our invention :

electrie circuits, comprising g
Fupted, a movapble contact, means for imparting g recip-
Heverent to the saig movahle contact, means
- Ineans are made eutemetieelly
st afore-

contact with which the said

cireuit, . |
- 2. Aninterrupter for electric’ eircuits,
for closing the
mmeans for

comprisine g
electrie circuit to pe inter-
turning said shaft, means

by the first
contact, means fop imparting
said Mmovable contact from
Stationary: contact with- which the

atoresaid means, g movable

the said shaft, ang a

circuit. .-

L t
- 4 .
-

~ 3. A mechanieal-

a reciprocating-
Stationary contact, means fop

‘ ,adje_eting the no-
sition of the,same angd

electrical connectigns to and from

2. A ’meehen_ieal interrupter for electric circuits, com-
Prising.g hase, an armature, meang for causing the armg-
ure to he _eeIf-eterting,_-en electro-magnet for
sfime hag been .started,
imparting g reciprocating movement

of the same gnd
tions to anq from the parts aforesaid. + -

5. A mechanical interrupter for electric cireuits, com-
' armature, an auxiliary electro-mapnet

electrical connec-

CTor “starting the said armature, ap electro-magnet for ac-

20

movement to
~ means for adjusting the

58

. g)r.ieinehe. hase, a ﬂy-WheeI, an armature emhedded in the
shaft upon which the saig Hly-Wwheel ang arma-
said shaft; means for |

Ay-whed], ,

60

conneetions to and from

trating the armature. after the
movable centact, meang for

same has Deen started, g
imparting

the movaple confact, g Stationary contact,
‘position of the.

trical connectiong to and from the Darts aforesaid,

. 6. A mechaniea] interrupter. for electric circuits, coms-

LAre- gre mounted,
actuaiing the armature, g movahle congact,
parting » réciprocating '
throueh the turning of
means for adjusting the

bearings for the
means’ for im-
movement to the movabnle contact
said- shaft, 4 stationgry contaet,
position of the same ang electrieg)
the parts aforesaid,

T A nrechanieal interrupter for eleetyric eire‘uite, COom-

65

Cmature ere'me;lnted;

70

75

Drising g hase,

a ﬂy-wlleel, an armature embedded in the
y-whee! ,

¢ shaft upon which the s21d fly-wheel and gp.
bearinigs for the sald shaft, megng
wherely the gaig armature s self-starting,
magnet for actuating |
Uter havipg l'een started, a n |
imparting g reciprocating movement tg the '_merehle con-
tact through the turning of said shaft, 5 e‘tatlenery' ¢on-
tact, means foy _udjueting the position of the BAme, and
electrical connectiong to and. from the parts aforesaid.

8. A mechanical interruptey for e;eetrie'efreuite,;eem~,
prising a hase, a fly-whee], an armature embedded In- the

ﬂy-wheei, a shaft upon nr_hl__e_h' the said fiy-wheel and ar-
8Raft, an auxil-

, Ieang. for

mature are mounted ' lhe:lrlt:gs for the-_'seid

the p’r’imery winding of the RubmXkorff coll, whereby
~an dadditiongl

~interruptions 1necreased "threugh the
‘Which the armature and its.shaft 4 are therchy caused. to

t_e be intep.

contact co-acts tq make and break an electric .

Ieci Procating .

Same and elec--

| position of the stationary contact in

2Da contaet away from the stationayry contaet

‘ment to

for the saig shaft, meang for
| contact shaft,

|- contact shaft in

|

|

|

fary electro-magnet for starting the saig armature, a mag-

net for actuating the armafure gftey having Leen
movahle Contact, meang for imparting .4 reciprocating
Jhovewent to the movalle contact throneln the turning of
said shaft, e'etetienary contact, means for
Position of the

1rom the parts

started, a

aforesaid.

9. A mechanieal interrupter for eleetyje 'eireuite, coni-
prising a hase, 4 movable contact, g Stationary contget,
means for normaily '
against the stationayy contact, means for moving the mov-

action of the aforesaid means, and means for adjusting the

. A mechanjea] interrupter foy electric: cireuits, com-
nrising a base, g contact shaft, a contact seeured to one
¢ad of the said contget shaft, a block ip which the gaig
contact shaft ig jeurneled, A post-in witich the said bloeck
5 fixed, megans for imparting 4 right line reciprocating
movement to gaid contact ang contact shaft, g stationary
cortact ang means for adjusting the Position of the s:me
'reletively to the aforesyid contaet. -

11, A meehenieal:interrupter for electric circuits, com-
Prising a hase, contact shaft, & contact secured to ¢ne
end of the sald contact shaft, a block in which the said
contact shaft js jeurneled, 4 Post In which the said block
is fixed, a Spring surrounding the 8i1id contact shaft and

extending Detweep the said contaet end thereof ang the

adjacent end_ 0f the said Docek, a plate secured to the op-
posite end of the saig contact shaft,

a contact on the-gaid
Plate, meansg for engaging the said plate ang Co-acting with
the seid.el}rmg to impart
ent to-the sgig contact shaft angd contact, g stationary
contact and means for adjusting the position of the Same
relatively to that of the atoresdid contact,

12, 4 mechanical interfupter for electric circuits, com.
prising g hase, a contact shaft, n contact secured to one
end of the saig contact ghaft, ; blo¢k in which the said
contact shafi ig journaled,

-

extending hetween the saig. contact. end thereof and the
adjacent end of the said bloek, a Dlate gecured to the op-
posite end of the waig contact shaft, g contact on the sgig
means for engaging the said plate and Co-acting avith
the saiqg Spring to impart g right line reeipreeeting move-
the said contact sharft ana contact, a second post,
a hollow adjusting screw mounted in the said second post
In alinement with the Sald contact shart, o
cured fo the end of the said adjusting
for Sécuring {he ,sni‘d adjusting Blrew
position in the said second post. ~
13, A mechaniegl interrupter for electric cireuits, com-
Prising a hage, g shaft having g flatteneq portion, bearings
actuating the sald shaft, g

screw and means
and its contact in

a contaet
contaet shaft, »n block in which the saig contact shaft is
jeur_nuled, d POSt in which the said block ig fixed, meuns
Co-acting with the flattened portion of the said share 1op
imparting g movement in one dircection to the sald contact
and contact shaft, means fop moving the saiq contact andg
the Opposite direction, o stationary ¢on-
et and means for adjusting the position of the stationary
contact relatively to tle afores:;id ‘contact,

14. A-mechanicy] interrupter for electric
Drising a base, an armature shaft having
tion, bearings
said armatupe
sald armature shaft through the gaiq armature . g con-
tiact shaft, a eenteet secured-to one end of the sald contact
shaft, g bearing fe_r the said contact shaft, meang Co-acting
With the flatteneq portion ‘of the Said armature shaft for
Imparting right line movement iy one direction. fo the
sald contact ang contact shaft, meang for imparting g
movement in the opposite direction to the said

cireuits, eome.
a flatteneq nor-

and contact shaft, a stationary contget- and means for aq- .

155

15.’}_5, mechanieal ini:errupter -fer‘ejieetrie elreuite, conm-
[ prising 4 base, an armatyye

3

edjueting' the .
same, and electriea] tonnections to and

against the-

reiation to the mgv.

a right line reeipreeetmg move--

& Post in which the said block
is fixed, g Spring surrounding the gajg contact shaft and

4 coutact ge-

secired to gne ¢nd of the said

for the same, an armature mounted on the
shuft, an electro-magnet for actuating the

80

85

maintaining the movable contact

94

95

106

105

110

115°

120
125
130

135
140
145

150




A . 361,788

fy

tion, bearings for the same, a1 armature mounted omr the able con;taet and means for determining the mazimum and
said armature shaft, an aquxibiary electro-magnet for insur- minimum adjustment of the said ‘movable contact..
ing the self-starting of the qrmature shaft, an electro- 18. A mechanical interrupter for electrie circuits, coml-
magnet for actuating the said armature shaft through the prising a base, ‘a ~contact shaft, a' silver contact secured
5 said armature, 2 contact shaft, a contact secured to one | to _one end of the said contact shaft, a block in fwhich .
end of the anid@ econtact shaft, 2 hearing for the sajd con- | the said contact-shaff is. journaled, a post in which the
tact shaft, means co-acting with the finttened portion of | said block 1S ﬁged, a sSpring surrounding the said contact
the said armature shaft for imparting & right line move- shaft and extending between the gaid silver c_ontact'.end
~ment in one direction 1o the gaid contact and contact thereof and the adjacent end of the.said block, a plate se-
10 shaft, a stationary contact and means for adjusting the po-- cured to the opposite end of the said contact shaft, a con- 95 -
sition of the same relatively to the aforesaid contact. tact on the said plate, means for e’ngaging' the said plate
16. A mechanical interrupter for electric civeuits, com- | and co-acting with the sald spring 1o impart a right line
prising a bhase, i movable contact, means for jmparting a reciprocating movement to the said contact shaft and sil-
. peciprocating movement‘ to the movable contact, a sta- | Vel contact, 'a second post, a -hollow adjusting' SCTeW
1F tionary contact, means for adjusting the position of the mounted in the said second pogt in alinement with the said 40 .
~ same relatively to that of the movable contact and means contact shaft, a gilver CQIltﬂCt secured to the end of the
for determining the maximum and minimum adjustment of | said adjusting SCLevy and means for gecuring the said ad-
the said movable contact. N - justing screw In 1ts silver contact in position in the said

17.- A mechanieal interrupter for electricrcircuits, com- | second post.

9( - prising 2 pbase, a movable contact, & stationary .contact, Signed by us this 16th day .of Japuary, 1907, .
., means for mnormally. maintaining -the movable contact o ~ REINHOLD H. WAPPLER.
. against the stationary contact, means for moving the | - - | " CHARLES I. FAYER.
mbv.{'_ablemcolntact away from the gstationary contact against Witnesses: | . _
‘the action of the aforesaid means, means for adjusting the, - A, H., SERRELL,
9K position of the stationary contact in relation to the mov- . B, M. ALLEN.
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