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Spec1ﬁcatlon of Letters P.ttent

: Applicatmn ﬁled August 18, 1917 Senal No 186 863

To all whom it 777(/2/ congern:

Be it known that I, FreDpERIC H. Borix-
GER,. 2 citizen of the Unlted States, residing
at Yonkers, in the county of \Vestchestm
and State of New York, have 1nvented cer-
tain new and useful Tmprovements in: Elec-
tric Contr olling Apnam‘rus of which the
following is a s])emﬁ("ltlon ‘

The pr molpzﬂ object of my 1nvont1on is
to provide new and 1morovod apparatus
for controlling the elecbrlc current delivered
by a v‘umble bpeed, genemtm Other- ob

' ]eds of my invention havo to do with pro-
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viding ]mploveﬂ means for mounting the
controller in such a system of electrm con-
trol; also for mounting a 1e31stfmce unit in
the controller; also tox assombhncr the gon-
troller and its cover and securing them in
desired relation; my invention also involves
an unproved ciretiit controlhntr armature
oonstmctlon atid improved means for ad-
justing the spring tension on such an arma-
ture. AH these ob]octs and others will be
made apparent in the following specification
and claims, taken in connectlon with the ac-
companying dr awings in which one specific
embochment of my, invention is illustrated.
The invention is deﬁned in the appended
claims,

Retcumo to these drawmﬂs, Fig.' 1 is
a side elevation showing my impr oved con-
troller mounted on a dyn‘mmo electric gen-
erator; Fig. 2 is a cross section of the same
taken on tho line' 2 o{ Flo 1 ]oohlno in the
direction of the arrow I*lg 3 is a section
of the Lontroller base taken or the line 3 of
g, 4 lookmd in the dlrectlon of the ¢ aArrow ;

Fig. 4 is a top plan view of the controller

W 1thout the cover; Fig. 5 is a vertical axial
secction of the conﬁroﬂer without its base,
taken on the hne 5 o:( FIO‘ 4 lookuw in the
direction.of the ALTOW ; I‘lg 6is a pelspec—
tive new of a oonéfmt Carrymv dlma‘cure
1*10
a fr(\omentary cro« seotlon on, he hne 8 in
Fig: 1 lookmg in the direction of the arrow;
Fig g. 9isa pelspeotlve view of an adjustable
stop for regulating the spring tension on
one of the oontaot cnrylng armatures; Fig.
10 1s an elevatlon of 'the same ad]ustable
stop; Fig. 11'is.a perspeotlve view of one
of the termmal-supports for the controller;

ing electric. current fox

Fie, 12 1s a sunp 1ﬁed \Vlnng dmglam, and
g‘ifr 13 is a detail section on.the line 13 of

1g. 2,

In the embodiment of my lnventlon which
is illustrated in the drawings, I have shown
the casing 21 for a dynamo eleotrlc gener-
ator, such as may be mounted on an, auto-
n;loblle and driven by. the automobile engine
for charpg 0‘1110‘ a storage battelv (Lnd furmsh-
various purposes
Upon this generator casing 21 in, the same
horizontal - plane but not in_ the same
straight line are three, cenemtor telmmals
92, 93 and 24, of which the termmd] 29 is
oonductlvely connegted to the generator
frame 21, but. the other two termlnals 23
(md 24 are msula’ced theleflom as..shown
in Fig. 2. The ter ‘minal 93 is connected. to
the genemtm field winding and the terminal
24 is connected to the 'umatme Wmdlng,
all ag indicated chafrmmmfttloallv in Fig. 12.
These . three terminals 22, 28 and 24 also
serve as quppmt‘s for the rerrulator base 25,
w thh lS mdde of %mtflble 1ns111at1n0 mate-
rial. This hase 25 has tlneo ter mma]s 26,27
and ‘)8 secured fnmlv In recesseg on its un-
oeh]de and projecting. thelehom as shown
in Tigs. 3 and 4. The terminal ‘)6 a8 an ex-

‘dmpk is shown in perspective in Fig. 11.

The terminal 28 is similar but, fhe tetmln‘ll

97 is specially (onstlucted and is shown in

lononudmal section in bm 3. Tt is con-
dnotwely connected by tho screw; 30, to the
regulator frame member 44, and fmthel se-
cur ed to the base 25 by the ‘mbul'u rivet 31,
which is headed down in the recess 82,

A chamber ‘33 is made in the undcrqtde
of the base 25 fmd the extension 34 of the
terminal 27 lies acr 088 this chamber 33...0n
the  extension 34, is mounted .the tubul‘u
enameled resmtanoe umt 3b, one ter mlnal of
which 87, is. soldered to the end of the ex-
tension 34 at _36. The attachment 36 not
only makes a conductlve .connection but
serves to retam the res1st'mce umt 35 on
the exte'lsmn arm 34,

. A rectangular hox hlse cover 38 is promded
for the controller with pertoratlons in 41
on each side. A bottom sheet metal plate
39 has two opp031te ears 42 adapted to enter
the respectlve holes 41. The ears 42 lie in
notches 29 ‘in the edges of. the insulating
base 25. Above the bottom plate 39 is a

m‘rentod J uly 20, 192@.
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sheet of insulating material 40, with notches
at 407, to be engaged by the ears 42 so as
to hold the parts in proper relation. Iead
seals 43 through perforations in the ends
of the ears 42 hold the parts in assembled
relation as shown in Iig. 8.

The main magnetic frame 44 is shown in
perspective in I'ig. 7. The magnetic circuit
is further completed by the bridging piece
45. The magnetic core 46 has a head at one
end and is secured by a cotter pin 50 at the
other end. There are two windings on the
core 46, an inper fine wire winding 65 and
an outer coarse wire winding 66 retained at
the ends by the brass plates 47 and 48.

At each end there is a contact carrying
movable armature designated generally in
I'ig. 12 by the reference numerals 67 and 68.
These are very nearly alike, so that a de-
tailed description will be given only for the
armature 68. Tt consists of a magnetically
permeable main part 51, combined with a
piece of spring sheet bronze, attached at 52
by the bent over Iugs 52’. This sheet of
bronze is extended at 54 and fastened under
the clip 61 so that the intermediate part 53
serves as a flexible hinge support for the
armature 51. An extension 55 serves as a
spring tending to retract the armature 51
from the core 46. Another extension 56 has
projections 56" and 56”7 adapted to act as
stops relatively to the free end of the arma-
ture 51. This extension 56 carries a contact
making button 57. The coacting stationary
contact button 58 is mounted on the bracket
59 secured to the base 25 by the screw 60.

The clip 61 is shown in perspective in
Iig. 9 and in elevation in Fig, 10. Tt has
a projecting tongue 63, which is thinner
than its base part 62, and with the interme-
diate part 64 hent in an elbow and pressing
against the spring 55. This clip 61 with its
tongue 63 is made of suitable metal for hend-
ing so that by this means the tension of the
spring 55 can be adjusted, as will he more
fully explained later.

The cireuit connections are shown in T ig.
12 where the corresponding elements ave in-
dicated by the same reference numerals as
in the earlier figures of the drawings. Re-
ferring to TMig. 12, when the generator 69 is
at rest or running very slowly, the spring
tension on the armatures 67 and 68 will hold
them in the positions shown in the dia-
gram; but with increasing speed, the current
through the shunt coil 65 will create a mag-
netic attraction that will first draw the arma-
ture 68 against the contact 58, whereupon a
cirenit will be completed from the generator
69 to the battery 70 and lamps 71 in parallel.
and the current flowing through the series
coll 66 will add to the attraction produced
by the shunt coil 65 and hold the armature
68 securely against the contact 58. The in-
creased magnetic attraction due to the two

coils 65 and 66 acting conjointly will draw
the armature 67 away from its contact 67/
thus throwing the resistance 35 in series with
the generator field winding 72 and weaken-
ing the field. This weakening of the field
will cut down the current delivered by the
generator 69 so thdt the combined attraction
of the coil 65 and 66 will be insufficient to
hold the armature 67 against the stop 73
and the armature 67 will fall back against
the contact 67/, cutting ouf the resistance
35, and permitting an inecrease of current
through the field winding 72, whereupon the
same cycle of operation of the armature 67
will be repeated and so on in succession.
All the time the armature 68 will be closed
against the contact 58. Thus the current de-
livered to the battery 70 from the gencrator
69 will be pulsatory, rising when the arma-
ture 67 is closed against the contact 677, and
falling when open. When the speed of the
generator 69 dies down, the current through
the coils 65 and 66 will decrease until the
armature 68 will open against its stop 68’
thus cutting off the battery 70 from the
generator 69. Tf the battery 70 should start
to discharge back through the generator, the
reverse flow of current through the coil 66
would hasten this action by opposing and
killing the effect of the current in the shuut
coil 65. ‘

The terniinals 26, 27 and 28 are stamped
of sheet metal and hence are inexpensive to
manufacture, less expensive than turned and

machined contact blocks would be. These
terminals 26, 27 and 28 have a certain

amount of flexibility, so that they prevent
stressing the insulating hase 25 in monnting
it upon the generator frame 21. They are
resitient so that they afford a yvielding sup-
port for the regulator on its hase 25, thus the
regitlator will be protected from the jars
and vibrations that would otherwise he com-
municated to it from the generator on which
it is supported,

The single piece of spring sheet bronze
52—558 has the following functions: (1) It
serves to give the flexible hinge support at
53 for the armature 51, (2) the portion 55
acts as a retractile spring and cooperates
with the tongue 64 for adjustment, (3) the
portion 56 carries the contact button 57 and
the stops 56" and 56" permit a slight rela-
tive displacement of the button 57, but this
displacement is definitely liraited in extent;
the effect is to break the contacts at 57, 58
with an abrupt hammer blow. Also the
relative movement of the hutton 57 causes
a slight rubbing of the contacts 57 and 58
so that they are kept bright and in good con-
dition: -The armature 67 is similar to 68,
except that it closes on the back contact 677,
and therefore no special detailed description
need be given, except that the spring for the
armature 67 is wider and stiffer than for
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the armhture 68 and that they 'are adjisted
somewhadt dlffelentlv. as will e ‘described
later.

Thespring 55 for the cutout 68 is designed
so that its {ension is nearly constant “ind
hience the increaged magnetic pull due to the
approach of the armature to the coré serves
to hold the cutout firmly closed after initial
closure, in spite of any jarring to which the
apparatus may be subjected. On ‘the other
hand, the spring for the vibrator 67 is made
g6 that as the armatire approaches the core,
the tension of this spnhcr in opposition ‘to
the magnetic pul] increases nearly, but tot
fuite as Smiich s the magnetic pull. Heénce
aftel closure the vfbrator will ‘open readily
upon a moderate drop in the @mpere turns
from the value that was sufficient to cause
its ‘elosure.

The back-stop 68’ and the frontstop 73
for the respectlve armatures 68 and 67 are

adjustable in position by bending with pli-
ers. Thus the range of movement of the
armatures may be determined. This adjuist-
ment is made after assembling, and At the

=ame time each of the metal tongues 6263 .

- ig adjusted by bending s6 as to detelmme the
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tehsion of the 1espect1ve springs 53 for the
armatiures 67 and 68, By bending the tongire
62—63 at its root, where it joinsy on the
niain 4attaching p*ut 61, the effect 'on’ the
spring: is conqlderable, but a finer adjust-
hient s secured by bending the tip 63.  Be-
cause of the tapér of the tonrrue 5263, this
betiding of the tip 63 produces 1io change in
the mtt 62 and only a very slight chanoe at
the knee 64. Once adjusted; the totiguie 6o

63 is permanent; and will not get Toose as

might be the case with 4 set serew. *The con-
>t1nct10n is inexpensive, for the member 61
is easily stamped from- sheet wietal.: Once
acjusted at the faﬁterv, tliese regulatols will
ot ordinarily require any read]uqtmenf on
account of the permdnence of the initial ad-
justment. by bending of the tongues 62--63.

The part 54 of the bronze piece 52—b5 is
clamped to the frame member 44 between
the two plates 61 and 81 by means of the
serews 82 passing throigh registering Holes.
The Tholes 88 in the - member 52——5*3 are
elorigated with their major axes parallel and
transverse to the hinge axis at 53. In as-
sembling the device, the parts are assenthled
with the screvs 82 loosely in- Dlhce and the
piece 52—55 1s moved until the buttons a(
and 58 are hrought in registry: - This move-
ment may be translatory or rotatory as facil-
itated by the elonwated Holes 86: ‘When the
huttons 57 and 58 are in registry, the screws
82 are tightened permanently. Then a small
punch is driven through the registering
holes 85 and 83 in the plates 61 and. 81; this
punches the bronze through to formy a boss
as shown at 84 in Figure 13, and thus a de-
finite permanent registering adjustment of

s

the buttons 57 ‘and 58 is secured. This ‘ad-
justiment For position ‘of ‘the bronze ‘piece
52--55 is made before the adjustiment for
spring ‘tension by bending tongue 62—63,
heretofore descmbed

The chamber 38 is continuous with the re-

cess '337, thus forming a ‘passage extending

all the way through from ‘end to end of the
Tase 25, so that the heat generated by the
resistance unit 35 and communicated to the
surrounding alr is rapidly removed by ven-
tilation through the passage 33'—33.

Having thus described my finvention, I
declare that what T claim as new and desne
to secure by Letters Patent, is:— ‘

1. In a cireuit controller armﬂtmc, a per-
meable member, and a sheet metal ‘member
fastened thereto at-a middle portion of said
sheet metal member and having one portion
disposed to serve as a hinge su )]mLt one etid

portion to carry a contact button and. the-

other end portion to serve as a retractile
spring.

2. In a circuit contlolhncr armatire, a
permeflble member, and a qheet metal mem-
ber fastened thereto and having ‘one portion
disposed to serve as a hinge snpport and an
Lnd portion bent over ‘sutside said permeable
member and having its end engage said per-
meable - member to serve as n retractile
sprmg

3. In a circuit contl olhng armature, - a
permeable member, and a sheet, metal mem-
ber fastened thereto at & middle: portion of

said sheet metal member and having one end

portion disposed to carry a (*ontq(‘t hutton,
and the other end portwn Lo Serve as a re-
tractile spring .

4. In a circuit (‘onfrolhncr armiture, a per-
meable member with an extension at one side,
a Tesilient sheet metal member: fastened to
the perineable: member and having aun exten-
ston adjabent to the flrst-mentioned exten-
sion and carrying. a -contact bButton; these
two c\tenslong having intert ono"tgmn stops
whereby ‘the button may be moved over. a
definite limited range relatively to the per-
meable -member; said sheet metal member
hayving anothet extension on its opposite
side adapted to be fastened to a fixed sup-
port and thus afford a. hinge (nnnchon
thereto for the permeahle member antl being
further extended and bent around the per-
ndeable member and engaking the same toact
as a retractile spiing therefor.

5. In a circnit controlling armatiire, 2
permeable member with an extension at oné
side; a resilient.sheet fuetal member fastened
to the permeable member and having an ex-
tension fastened to a fixed support thus af-
fording a hinge connection thereto for the
permeable member and a further extension
bent around the permeable member and en-
gaging the same to act as a retractile spring
therefor. :

70

80

85

90

100

105

110

115

130




1

w2

30

40

55

-

6. In a cirenit controlling armature, a
permenble member with an extension at one
side, a vesilient sheet metal member fastened
to the permeable member and baving an ex-
tension adjacent to the first mentioned ex-
tension and carrying a contact button, these
two extensions having interengaging stops
whereby the button may be moved over a
definite limited range relatively to the per-
meable member, said sheet metal member
having another extension on its opposite
side adapted to be fastened to a fixed sup-
port and thus afford a hinge connection
thereto for the permeable member.

7. In combination, a contact carrying
movable armature, u retractile leaf spring
therefor, and a stationary element having
a projection bearing against said spring,
said projection being bendable to adjust the
tension of said spring.

8. In combination, a contact carrying
armature, a support to which said armature
has a hinge connection, a leaf spring fixed
on said support and extending therefrom
with its end engaging said armature, and
a tongue fixed at its root on said support
and engaging said spring, said tongue be-
ing adapted to be bent to adjust the tension
of the spring. '

9. In combination, a contact carrying
ariature, a support to which said armature
has a hinge connection, a leaf spring fixed
on sald support and extending therefrom
with its end engaging said armature, and a
tongue fixed at 1ts root on said support and
extending therefrom with an intermediate
bend, said bend lying against said spring
and said tongue being adapted to have said
bend modified to adjust the. tension of the
spring.

10. In combination, a contact carrying
armature, a support, a leaf spring fixed on
said support at one part thereof and en-
gaging said armature at another part, a
metal tongue fixed at its root to the support
and with its intermediate part bent and ly-
ing against an intermediate part of said
spring, said tongue being thinner at its
tip and adapted to be bent at various points
along its length so as to adjust the tension
of the spring to any desirable degree.

11. In combination, a contact carrying
armature, a fixed contact to cooperate there-
with, a sheet metal member fastened to the
armature and extending therefrom to serve
as a hinge support therefor, and having a
hole in the extended portion, a screw pass-
ing with considerable clearance through

1,423,907

said hole to facilitate adjustment of the
armature for registering of the contacts, a
fixed member engaged by said screw and a
hole in said member with a boss projected
therein from the sheet metal member after
sald adjustment so as to secure permanency
thereof. '

12. In combination, a contact carrying
armature, a fixed contact to cooperate there-
with, a sheet metal member fastened to the
armature and extending therefrom to serve
as a hinge support therclor, a fixed member,
means to clamp said sheet metal member
thereto after the contacts have been brought
m registry, said fixed member having a re-
cess adjacent to said sheet metal member,
and said sheet metal member having a por-
tion thereof bent into said recess after ad-
justment and clamping whereby proper
permanent registry of the contacts is as-
sured.

18. In combination, a contact carrying
armature, a fixed contact to cooperate there-
with, a sheet metal member fastened to the
armature and extending therefrom to serve
as a hinge support therefor, and having two
holes each elongated transversely to the line
joining said holes, a fixed support, two plates
on respective sides of the extended portion
of the sheet metal member, screws to clamp
said plates and said member between them to
sald fixed support after adjustment for
registry of the contacts, said plates having
two sets of registering holes therethrough.
and the metal of said member being punched
through at ‘said holes after the parts have
been clamped by said screws.

14. In combination, a contact carrying
armature, a fixed contact to cooperate there-
with, a sheet metal member fastened to the
armature and extending therefrom to serve
as a hinge support therefor, a fixed mem-
ber, and means to clamp said sheet metal
member thereto after the contacts have been
brought in registry, said fixed member and
said sheet metal member having means to
be established after clamping to insure
permanent registry of said contacts.

15. The method of assembling the contact
carrying armature having a thin sheet metal
member to serve as a hinge support, which
consists in loosely securing said member,
then adjusting the parts for registry of the
contacts, then deforming the metal to se-
cure permanence of registry and clamping
the loose parts tightly together.
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