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UNITED STATES PATENT OFFICE.

HALFDAN A, STEEN, OF NORWOOD, OHIO, ASS
ALLIS-CHALMERS MAN UFACTURING COMPA

SWITCHING MECHANISM,

1,194,564, ) Specification of Letters Patent,

Application filed March 23, 1912, Serial No. 685,717.

Zo allwchom 3¢ may concern :

Be it known that I, Harroan A. SreeN,
a subject of the King of N orway, residing at
Norwood, in the county of Hamilton and
State of Okio, have invented certain new
and useful  Improvements in Switching
Mechan ; of which the following isa full,
clear, and exact specification.

This invention relates to potential starters
for alternating current motors and particu-
larly to potential starters having means re-
sponsive to abnormal cireuit conditions with
time clement attachments, :

Ir the operation of potential starters, it is

.
1

desirable that such starters be moved into
off positions when in running position in re-
sponse to abuormal circuit conditions. Such
potential starters cun be moved backward
from starting position to off position without
dangerto the sw parts, but to avoid in-
jury to the switeh t is necessary that
hen in running posi-
tion be movad forward to off position. - In
potential starters thus far manufactured the
movable switch member kas been thrown into
off positi
circui

tons withont respect to the time

il conditions have existed.
, af 11 potential starters thus far
used, it has been necessary to again actuate
the potential starter through 1ts starting
and into its running position after the oo
abnormal cirenit condition.
thovefore 4 Hiect of my invention
to iniprove po s and switches by
providing them with an arrangement to
prevent the opening of such starters or
switches upon the occurrence of low or no-
voltage circuit conditions until or nnless said
abnormal circuit conditions have existed fov
a predetermined time.

The varions novel features o My inven-
tion will be wpprrent from the pecification
and drawings, and will be particularly set
forth in the appended claims.

The invention is illustrated on the accom-
panying sheets of drawings, in which—

Figure 1 is an end elevation, of a poten-
tial starter embodying my invention, one end
of the tank being broien away for the sake of
clearness, and the switch being in running
position; Fig. 2 is 2 sectional view, most of
the parts being shown in clevation, of the
same potential starter, taken along the ir-
regular line 2—2 of Itig. 1; Fig. 8 1s a frag-

n

-

2 upon the oceurrence of abnormal .
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mentary elevation, similar to that shown in

- Fig. 1, with the parts shown in off position;

and, Fig. 4 is a sectional view of g detail

taken along the line 4—4 of Fig. 1. :
The details of the starting . controller

proper will not be fully described herein be-

_cause they form no part of my present in-

vention and are unnecessary to an under:

.standing thereof.

The normal operation of the Il)o'tEntia;l
starter is substantially in the same direc-

tion, a movement through 180° constituting
a complete operation. The controller drum

10, which is immersed in oil in the tank 11

is moved by an operating handle 12 through
a shaft 13 and gear wheels 14 and 15, The
two opposite halves of the controller drum
are identical in structure and each ‘half ¢o-

operates in turn with

éach of two sets of con-

tact fingers 16 during successive operationg
sets of contact fingers |
es of the drum and ar- .
ranged to simultaneously co-act with the two

of the controller, the
being on opposite sid

halves of, the drum respectively. The sta-
tionary contacts 15 are mounted on an in-

sulating support 17 which is located in the
bottom.of the stationary oil tank 11.: The
switch drum 10 with which these contact fin-

gers cooperate is rota

tably mounted in bear-.

ings 18 formed in the lower part of a large
irregular shaped casting 19, which forms a
portion of the cover for the oil tank, the re- .
maining part 20 of the cover being of ‘sheet

metal and secured over the part 19. The

shaft 13 upon which the handle 12 and gear

14 are mounted is sup

ported in another hegr-

ing portion of the irregular” shaped : cast-

-ing 19,

Mounted upon the drum shaft 21.is a cam

22 upon which a roller 25 ig adapted to ride. ¢

The roller is mounted
18 pivotally mounted

in the casting 26 which
on a rod 27 and whick

is provided with a finger 28 adapted to en-
gage a stop 29 forming a part of the casting

19. Secured to the fi

spring 80, the other end of which is secured

to a portion 31 of the

nger 28 is one end of 5

casting 19 by a bolt 32.

This spring 80 presses the roller 25 against
the surface of the cam 22 under all condi-
tions, biasing the movable switch inember or

drum to off position

. Also secured to the

drum shaft 21 is a catch 33 adapted, when the

potential starter is in
held by a weighted
otall y mounted on a r

latch 84 which is piv-
od 35 and which ispro-

g

running position, to be
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nove ‘1 nto ¢ md"%mm% with the core 41 b }

‘

vigded W Stk oan arm S5

e
[onigent)

arm 56 are mtegrmtv forn
’V a sleave 87, By mes &
Vable gwitch ¥ d
in running !}O‘i ion.
4 haimer 38, ha ”n“ and
13
qdupted to engage -
gage catch 39 & Tﬁtch 3 1
spring 80 the
po;idoa. Adter shriking the
hammer 85 engages and ided
stop 23. This hammey Jb f_c ar-
mature of a low o m}-"om:m rmpgnel oy
ing = core 41 forming & part of the cmy

49 The

mng 10 and a coll - hammer o

55
one of the rollers 81 being foreed agnins
{he top of the hainimer PJ.OJuL;blUP 58 *unm;
1o handle; 35 being turned from off 1o run-~
ning positign. Tihen the imagnet 1§ ene-
gized it holds 'the
aoainst the cove

T, o a0
il&;‘ J;Tl@l

arz‘r,;m-ure 33
on said magned

Leconies &053161' afure o ham-
mer 38 bel 1 due to it
weight and the its pi

40, has & bendwb} to swing abou

otal point 40 to engage aril 36

7

the latch 34 to per it the switch drum to he
thrown. into of no~1t;on. But instead of
1‘f1p1dly rotating under its oyn vs*eight and
about its pnowl noint 40, the aymature 38

ig caused to” move sbwlv bv a time el mem,'
This time clement attachment

2 mehmem.
pmiu“\blv talses fhe foxm of a dash- pot t‘re
stationary member 43 of which is p mem
with a borc(}. portion &4, part of said borec

portion being & grooved

ways to permlt quick wmove ement ol the

‘piston 462 r itg rear end has passt ed Lo~
ward the’ ooen erd 47 of the o ash-pot o cexr-
tain mnount The - pigton 48 18 DY -ovided

with & msurmtea fir ’p%saﬂ'e\\ ay 53 co ant—

ma the opposite sides of said pist
aleo with a rod 520 gz piv

\
neotad to the hammer &
under no-veltage or |

ditions, slowly - dras .Jim

stationary part 0F t >ot. “This Ftw
tionary member 43 of :ho gh-uob 1s pivot-
‘ﬂlv mounted 2t 48 to the 1?1‘»%11 » ghaped

sting 19, and 18 ‘3“0"‘-&0( uﬂl o valve 49

\\hlc‘x pcumts the escape of wir ff om bub
prevents the sdmission O' air to the mor-
zmlly closed end of said dash- pot through
caid valve. '

Due to the position of the pivotal pmm

40 of the h-‘mmm armature 88, when n &n-
m(remmu ,vm' the magnet cors 41, 13
L wed by its wn welgh t to 1omm sloub
pivotal 1)0 ni 40 and to fall into age

ment with mermber 56 for the purpose a
set forth. With the nmun*.ln stort
gwitch in running 'QOoL‘UOe). the ay

3 1 et .
iz Leld againsi the 1

. loosening a mub 54 oF S0 that its
opening 1 regf; as the case

s form air }_)«1‘5321(’:6- ’

it con-
sufiiciently
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Dreuelg mi"mu tmn
nmveu stowly by
witil the pisted
swwhere

ariabiuee
RIS 5&\
movahle un"hﬂ of €
md w'm_‘.- ,nc,me' ‘o p,ma into ol 1
bp na (LL

able "s{h;e b y

mﬂv he, with the opv ng 55 in the piston
In addition to being (ww,,lmtxc”x1h
he moy abie switch memier mav be 166
manuatly by pressing b nd lever
1f") is con T‘"tod to the luich o3&
his ums element mm'mmeni is
i e i Lo u%utmn
can be used in 10
all types which
e or DO- ‘uﬁ’;d”‘e

L.'p*)ea,
Bx"p‘mc,

(%33

10F W}th wh cl @s Of &
) l)(\ncne to low-voilag
Qir Ult condi /mf' .

cover ‘m such
raents whicl
and scope oL m’ ‘n.mtion
ﬁte qr)l)t\l\dw chnims.
‘”hac 1 claim ag new is°
1. In a poten 1:1} starter, ?he combination
of a movable witeh memt means for

holding & nusxl'm} ne»nl;el in & certain po-

sition, & member mwbcu {o one po:,mov UJL 120
*101‘**1%1} hdd in -mo her pmmon ou* of
engegement with 58 I holding means, said
s plovat 'mont. with
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‘holding means,

.with the piston of said

1,104,564

ber, means for holding said switch member
in'a certain position, an electromagnet hav-
ing a pivoted armature normally held out of
engagement with said holding means and
responsive to abnormal circuit conditions,
siid armature.being movable on the occur.
rence of abnormal circuit conditions to trip
said holding means, and means for retard-
ing the tripping action of said armature
while permifting said armature to deliver
a hammer blow to said holding means to
effectively trip the same on the existence of
said abnormal conditions for g predeter-
mined time. :

3. In combination, a movable switch mem.-

-ber biased to one position, means for hold-
ing said switch member in another position,

an electro-magnet having a pivoted arma-
ture normally held out of engagement with
said holding means and movable in response
to abnormal circuit conditions to trip “said
and means operative to re-
tard the effective movement of said arma-
ture until said abnormal circuit conditions
have existed for a predetermined time while
permitting: unrestricted final movement of
said armature whereby the latter delivers a
hammer blow in  tripping said holding
means, said retarding means comprising a
dash-pot and a member directly connected
to said armature and operatively associated
dash-pot. '

4. In combination, a movable switch mem-
ber biased to one position, means for hold-
ing said switch member in another position,
means for releasing said holding means com-
prising an electromagnet and an element
held in inoperative position thereby during
normal circuit conditions, said element being
mechanically independent of said releasing
means and biased to a position wherein it is
engageable therewith to actuate said releas-
ing meauns. said element being movable to-
ward said iatter position on the occurrence
of low volage circuit conditions, and means
operative to retard the initial part of such
movement while permitting free and unre-
stricted travel during the latter part of stich
movement. . ‘
5. In combination, a movable switch mem-
ber normally retained in one position, and
means for causing the actuation of said
switch member to another position, said lat-
ter means comprising a member movable in
response to abnormal cireuit conditions and
eifective to produce a hammer blow in the
actuation of said movable switch member,
and means associated with said member for
insuring a retarded initial movement thereof
and an unretarded final movement thereof.
6. In combination, a movable switch mem-
ber biased to one position, means for hold-

ing said switch member in another position,

_switch membep

8

an electromagnet- having an -armature mov-
able in response to low voltage conditions to
engage said holding means and render the
same ineflective, means operative to cause
the initial movement of said armature for
actuating said holding means to be retarded
and the latter part of such movement to be
free and unrestricted, and means movable

'with said switch member and engageable

v7ith said armature for resetting the same.
7. In combination, a movable switch mem.-

‘ber normally retained in one position, means

for controlling thé actuation of said switch
member ' to another position, said latter
nleans comprising a membér movable in re-
sponse to abnormal circuit conditions, and
means associated ‘with said member for in-
suring the -retardation of effective move-

" ment thereof for a definite time interval on

the occurrence of said predetermined condi-
tions while permitting an unretarded final
movement thereof effective to produce a
hammer blow in its action of controlling the
actuation of said switch member.

65

70

75

80

85

8. In combination, a movable switch mem-

ber normally retained in one position, means
controlling the operation of said switoh
member to another position, said latter
means comprising a member normally held
in inoperative position during the existence,
of normal circuit conditions.and operative
on the occurrence of abnormal circuit con-
ditions to exert its controlling effect on the
operation of said switch member, and means
associatéd with said member for insuring
that effective operation of said member is
retarded until said abnormal eircuit condi-
tions have existed for a definite time inter-

val and that the- final movement of said

member is substantially unrestricted.

9. In combination, a movable switch mem-
ber normally retained in one position, means
for controlling the actuation of said switch
member to another position, said latter
means comprising an’ element movable in
response to abnormal operating conditions,
means associated with said element for in.
suring the retardation of effective movement
of said element for a definite time interval
on the oceurrence of said abnormal operat-
ing conditions and the unrestricted final
movement of said element to produce a ham-
mer blow in the operation of said element,
and means operable on movement of said

setting said element,
Milwaukee; Wis., March 12, 1919,
In testimony whereof I afhix my signature,
in the presence of two witnesses, , C
HALFDAN A. STEEN.
Witnesses: : o
Lours C. Nicrors,
Fraser Jerrrey,
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