2 SEEETS-SHEET ).

PATENTED JUNE 5, 1906,

D JUNE 10, 1605,

&.1.

H

b

H. GEISENHONER.
Fi

MOTOR STARTING RHEOSTAT,

APPLICATION FIL

No. 822,269

oner,

U Geiserh

ﬂ@////
Lo
uTOv H
NS c
N )
, S W
. Nm B T 1
s [19) Ay il - .M
~ .M/ g . ® @ __m LY mm
ﬂ gy /.% N c..}cw .Ple
DL, [ - - T
2 TR N
] ~N
S
—
r
[ e F
hojiwer - e i
e e e e !

L Lilotoe

1
i
L o
HICEEECHE= " ,“ ,.,.
i . . “
" R “/ N “ |
. _ e ] |
“ AN | |
!
L] ; : | M
“ GA . H : ,  f— m mv
“ ] : 9 NN I
“ . - . N =X A “ ~ ) Y o %
[ W | N, ¥ BN N 3
B o | i §
. n / N . V n
MEETTTE SN 2

L

ot

oty

Aty

A=s24

4):&’

by (&L,



No. 822,269,
: ) T

H. GEISENEONER.
MOTOR STARTING RHE

APPLIQATION FILED JUNE 10, 3

PATENTED JUNE 5, 1906.

BTAT,

905,
2 BHEETS—SHEET 2

56 g, 5.
A\
3
{ [4
B i s 43 X
aiy FE TN |
Pt T _~E;‘t -
BN e AR
g u;‘,‘,j g5 box 4 ¥ 1
o 5}({“ i ) 5
i ﬁ ! \\ . /.:’f.}
I G‘”""""""‘”"‘”“ 47 .
1 N o0 o g
| .J, ¥
I 11 11 fiﬁﬁgﬁ‘ ﬁuﬁhbﬂﬂﬂ”‘ .
£ .
-, py
A g
[
wﬁ_{?——{‘—-@,____.._.,.__‘l o /b‘-\ &
e e 41"‘»..“‘3:, s bl
-rr.\i.’“ \\L}i‘ v
Wltne 5@3 Inventor

e uueiseﬁhéner.

b y @j’&dﬂfy Fa]

&@Mw

ALy,



 UNITED STATES

PATENT OFFICE.

HENRY. GEISENHONER, OF SCHENECTADY, NEW YORK, ASSIGNOR TO
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L To all whom i aly conCern: ‘
. Beitknown that I, HEnry GEISENHONER,
a citizen of the United States, residing at
. Schenectady, county of Schenectady, State
5 of New York, have invented certain new and
useful Improvements in Motor-Starting Rhe-
ostats, of which the following is a specitica-
tion.
This invention relates to switches for con-
1o trolling electric eircuits, and has for its ob-
.ject the provision of a device of this charac-
ter which is inexpensive to manufactiire, has
- few working parts; requires no gkill in its
» - manipulation; and is at the same time per-
15 fectly reliable, safe, and efficient, '
" Mare specifically my invention relates to
.automatic motor-starting switches in which
the controlling element is a quantity of mer-
cury s¢ arranged. ag to autonmiatically cut
" zo oub resistance upon simply closing a switch.
In carrying out my invention I provide a
- 'pivoted controlling-arm having a bias to
~& position at an angle with tlie horizon-
- tal, provided with contacts corresponding
25 in poesition and number with the studs of the
theostat. The arm contains mereury, and
the passages therein are so arranged that
when the arm approaches a horizontal posi-
- tion the méreury flows through the same and
30 successively engages the contacts to cut out
 the resistance and effects a timing or suc-
cessive cutting out of resistance steps, which

is necessary to successful motor - starting. |

One of the principal features of this construc-
'35 tion is that the circult is ot broken at the
surface of the mercury, which is an advan-
tage in that there will be no - deterioration
of the mercury due to the sparking..

My invention further consists in the de-
40 tails of construction and in the arrangement
and combination -of elements heremnafter
set forth, and particularly pointed out in the
claims annexed to and forming a part of this
application. ,
45° Inthe drawings, Figure 1is a plan view of
" a motor-starting rheostat embodying my
~improvements.. Fig. 2 is a cross-section of
the controlling-arm. - Fig. 3 is & detail show-

_ ing an end view of the controlling-arm an
‘so the clamp on the retaining-nwagnet.  Hig. 4
is ‘a diagrammatic view showmg o slight

,modification, and Fig. 5 is a diagrammatic

view showing another modifiention.
Referring to the drawings, t is the insulat-

Sﬁeciﬁc&tion of Letters Patent.
Application filed Jung 10, 1905, Berial No, 264,612,

‘Patented June 5, 1908,

ing-bage of an ordinary rheostat provided
with the contact-studs 2.

4 and is so arranged as to have a bias from
the horizontal position, as shown in dotted
lines. Tzixis bias may be sccomplished by
having an excess of weight of the arm to the
left of the pivotal point. Other well-known
equivalents may of course be substituted for

the force of gravity to bring about this re-

sult. The arm 3 1sprovided with an offset
portion 5, which is chambered out, as shown,
to contain a quantity of mercury. The end
of the arm is perforated and a screw 6 in-
serted therein, and through this perforation
the mercury is poured into the arm. The
main b:dy of the arm is provided with two

55

The controlling-
arm 3 is pivoted at about its middle point

60
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holes 7 und 8, which are connected with the -

chambered portion by means of the passages
9 and 10. A serew 107 is screwed into the
‘arm and arranged so as to contract the pas-
sage 10 more or less, as desived, by the ad-
justment of the screw. The holes 7 and 8
are preferably’ drilled and the ends after-
ward plugged up, as shown at 11, The arm
3 is provided with a series of contacts cor-
responding in number with the rheostat-
studs 2 and so arranged as to engage said
studs when the arm is moved to a horizontal

osition. A series of holes or pockets 12 are
formed in the arm, one for each contact,and
are positioned so as to intersect the longi-
tudinal boles 7 and 8. The contact com-
prises an. external terminal and one within

75
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the arm. The inner terminal 13 is fork-

shaped and is fitted to an insulating-bushing
14, screwed into the hole in the arm. The
shank of the terminal 13 projects through
the bushing and has sécured to 1t by means of
the nuts 15 the outer terminal 16.. This is
preferably made of spring conducting metal

-and is further secured to the arm 3 by means

of the serews 17, an insulating-plate 18 being
interposed between the terminaland the
arm. A solenoid 19, having an armature 20,
is provided for raising the arm to a horizon-
t&lp position. The armature is conected to
the arm 3 by means of the link 21.

As 5 means of retaining thearm in a hori-
zontal position-the following construction is
employed: A retaiming-magnet 22 is mount-
ed upon the base 1 near the extremiby of the
arm 3 and is provided with pole-pieces 2%
and 24, secured to and insulated from the
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magneb. A retalning-clamp 25 is pivoted at
) o I

26 to the pole-piece 24 and is provided with !
an elongated hoie 27, into which fits the cen-
The
clamping member 251s provided with a shoul-
der 29 for engaging the arm 3 to hold it in po-
As the arm 3 comes into engagement |
with the pole-pieces it encounters the edges 30 |

tral retaining-serow 28 of the magnet,

sition.

of the clamp, rotating the same and moving
the shoulder 29 so as to engage the arm, and
as the magnet is energized the clamp is held
in this position, securely clamping the arm
against the pole-pieces. .

The arrangement of circuits is as follows:
Current passes from the line-términal 31 to
the pivet 4 and thence through conductor
32, solenoid 19, and conductor 33 to the
first stud of the rheostat, thence through the
resistance, and- back to the armature-termi-
nal 34. The field-current passes from- pivot
4 through the magnet-coil 22, thence by con-
ductor 36 to the terminal 35, thence through
the field to the other side of the line.” Tt will
thus be seen that when the motor-circuit is
completed by the closing of the line-switch
(shown in Figs, 4 and 5) and the solenoid 19
is energized the arm 3 is drawn toward a hori-
zontal position, closing the armature-cireuit
through the studs 2 and contact 15 and

> short~cireuiting the solenoid 19 as the mer-

+

i
g

cury makes contact with the first and longest.
stud 12,  The mereury then passing through

thoe passhge 8 rises

12, making contact with . the terminals 13,
which, 15 will be observed, become shorier

¢ end of the arm.
assage, permitting the mercury to
rise without obstruction. Upon failure of
voltage the arin upon being released drops
hack and breaks the cireuit at the studs, the
mereury quickly returning through opening
9. By thus making and breaking the circuit
outside of the mercury instead of within it
the lifs of the mercury is greatly prolonged
and there is no fusing of the terminals 13,
which are not veadily accessible. I intro-
duce hereby a time elément which is much

more easily varied and is more definite and
eonstant than o dash-pot such as is usually
EIn

own dingrammatically o

siig 3f my devies, the arv:
mne ng-atin heing the same

yin Figs 1, 2, and 3. In ghis
form the operating-soienotd is provided with
two windings 37 and 38, the former in serics
with the armature the same ag the winding
of solenoid 19 in Fig. 1, and the latter wind-
ing 33 is in series with the field the same as
the winding of magnet 22 in Fig. 1. In this
forn the windi of the two magnets 10 and
23 of Fig. 1 have simply bokn combined into
oue magnet, so i
she arm will d
In g '

as 1

ey
133
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sucosssively ins the holes:

The hole 7 aets |
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whereby as scon as the full current is passing
through the motor the retaining-magnet and
the controlling-arm are short-circuited, al-
lowing the latter to drop back into its in-
clined position, so as to be in readiness in
case the current should”go off and on again
suddenly, ~ Referring to this figure, the so-
lenoid 39 is in series with the starting resist-
ance 40 and the armature 41, the retaining-
magnet 42 being in series with the field 43
through eonductor 44, terminal 45, switch-
arm 486, terminal 54, and conductor 47, con-

: necting with the line at 48.,

‘A magnet 49, to which is pivoted the
switch-arm 46, has a winding in parallel with
magnet 42, the switch-arm 46 acting as an
armature for said magnet and being provided
with a bridging contaet 50, insulated from 46
for engaging sliding contact 50’ and for bridg-
ing contacts 51 and 52. When now the mo-
tor-circuit is closed, the solenoid 39 draws
the starting-arm to a horizontal position to
cut out resistance, the retaining-magnet hold-
ing it in this position. When, however, all
of the starting resistance is cut out and run-

‘ning conditions established, coil 49 is ener-

Y

gized, through conductor 53’, by the mercury
in the starting-arm reaching the stud 52/, and
the armature portion of the switeh-arm 486,
pivoted to the magnet at 53, i§ attracted,
bridging the contacts 507, 51, and 52 and at
the same time bresking ihe cireuit between
the contacts 45 and 54, By the bridging of
the contacts 51 and 52 the solencid 39, con-
trolling-arm, and contact-studs are shunted
througi conductors 55, contacts 51 and 52,
and conductor 56, and at the same time by
breaking the connection between contacts 45
and 54 the circuit of the retaining-magnet 42
is broken, allowing the arm to drop to its in-
clined position.  This of course by breaking
the contact at 52’ would deénergize magnet
49; but by the bridging of contacts 50’ and
51 the energy of magnet 49 is maintained
through conductor 56, contacts 51 and 50,
conductor 54’ magnet 49, contact 45, and
conductor 44 to field 43, The short circuit

Td,
of the starting parts is thus maintained until
upon failure of voltage the arm 46 will be
drawn up by the spring 57 and starting con-
ditions restored.

What I claim as new, and degire to secure
Letters Patent of the United States, is—

1. A time-switch comprising a reservoir
containing a conducting fluid, a plurality of
contacts, means for delivering said fluid from
said reservoir and causing it to successively
engage said contacts, means for returning
satd fluid te said reserveir, and means for
causing said eircuit to be broken outside of
said fluid gsimultaneously with the return of
the said flyid to said reservoir.

2. A time-switch comprising a reservoir
containing a conducting fluid, a plurality of
sets, means for delivering said fluid from
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said reservoir and causing it to successively
engage said contacts, pockets for retarding
the passage to. the contacts, means for re-
turning said fluid tosaid reservoir,and means
for causing said circuit to be broken outside'
of said fluid simultaneously with the return:
of the said fluid tosaid reservoir.

3. Atime-switch comprising a series of con-
tact-studs, a movable arm containing mer-
cury and provided with a series of contacts
adapted to engage said studs, and means

whereby the mercury is caused to close an

electric circuit between said contacts.
4. In a starting-rheostat, the combination
with a series of resistances and contact-studs

" therefor, of means for cutting out said resist-

ances comprising a pivoted mercury-contain-

ing arm biased from the horizontal and pro-

vided with contacts adapted to engage said
studs,  and means whereby said mercury is
caused to successively engage said contacts
when the arm is moved to a substantially
horizontal position. :

5. In a motor-starting rheostat, the com-
bination with a series of contact-studs, of a
pivoted mercury-containing arm biased from
the horizontal and having a series of con-
tacts mounted thereon for engagement with
said studs, said contacts having terminals
within said arm,and means whereby the mer-
cury is caused to engage said terminals to cut
out resistance when the arm is moved fo a
substantially horizontal position.

6. In a motor-starting rheostat, the com-
bination with a series of contact-studs, of a
pivoted arm biased from the horizontal, hav-
ing & chambered portion containing mercury,
and a passage therethrough communicating
with said chamber, said arm being provided
with contacts having an external portion for
engaging said studs and an internal portion for

&

engaging the mercury in said passage when
the arm s moved to a substantially horizon-
tal position. ‘

7. Anautomatic starting-rheostat provided
with contact-studs and comprising a pivoted
controlling-arm containing mercury and hav-
ing a bias from the horizontal, contacts on
said arm for electrically connecting said studs
and said mercury when the arm is moved to
a substantially horizontal position, and elec-
tromagnetic means for moving said arm. -

8. An automaticstarting-rheostat provided
with contact-studs comprising a pivoted con~
trolling-arm having contacts mounted there-
on for engaging said studs but biased from

45

50

55

engagement therewith, means in connection .

with said arm for successively short-circuit-
ing said contacts to cut.out resistance after
they have been moved into engagement with
saig studs, electromagnetic means for mov-
Ing said arm into said engagement, means for
retaining it in that position, and electromag-
netic means responsive to the full running-
current for short-circuiting said retaining
means and allowing>said arm to assume its
normal position.. '

6o

65'

© 9. A time-switch comprising a Teservoir -
containing a conducting fluid, a plurality of .

contacts, means for delivering said fluid from

said reservoir and causing it to successively

engage said contact, means for returning said
fluid to said reservoir, and means for causing
the said circuit to be broken outside of said
fluid. ‘

In witness whereof I have hereunto set my
hand this 8th day of June, 1905.

HENRY GEISENHONER.

Witnesses: .
Bensamin B. HuLy,
HeLEN Orrorp.

70

75



