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To all at hon, it 12ay concern. 
IBe it known that I, HALFDAN A. STEEN, 

a subject of the King of Norway, residing at 
Norwood, in the county of Hamilton and 

5 State of Ohio, have invented certain new and useful inprovements in Switching 
Mechanistas, of which the following is a full 
clear, and exact specification. - 
This invention relates to potential starters 

i0 for alternating current motors and particu 
larly to potential starters having means re 
sponsive to abnormal circuit conditions with 
time element attachments. 
In the operation of potential starters, it is 

15 desirable that such starters be moved into 
off positions when in running position in re 
sponse to abuormal circuit conditions. Such 
potential starters can be moved backward 
from starting position to off position Without 

20 danger to the switch arts, but to avoid in 
jury to the Switch parts it is necessary that 
the starter or switch when in running posi 
tion be noved forward to off position. In 
potentiai state's thus far manufactured the 

25 movable switch member has been thrown into 
off position up in the occurrence of abnormal 
circuit conditions without respect to the time 
that Stich ahrori? a conditions have existed. 
This means that in potential starters thus far 

30 used, it has been necessary to again actuate 
the potential starter through its starting 
and into its running position after the oc 

. 

i 

currence of every abnormal circuit condition. 
It is therefore tha object of my invention 

35 to improve yotsntial starters and switches by 
providing fiers with an arrangement to 
prevent the opening of such starters or 
switches upon the occurrence of low or no 
voltage circuit conditions until or unless said 

40 abnormal circuit, conditions have existed f: 
a predetermined time. 
The various novel features of Yny inven 

tion will be apparent from the specification 
and drawings, and will be particularly set 

45 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 en) bodying my invention, one end 

50 of the tank being broke; away for the sake of 
clearness, and the Switch being in running 
position; Fig. 2 is a sectional view, most of 
the parts being shown in elevation, of the 
same potential starter, taken along the ir 

55 regular line 2-2 of Fig. 1; Fig. 3 is a frag 

mentary elevation, similar to that shown in 
Fig. 1, with the parts shown in off position: 
and, Fig. 4 is a sectional view of a 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 potential 

starter is substantially in the same direc 
tion, a movement through 180° constituting 
a complete operation. The controller drun 
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 co 
Operates in turn with each of two sets of con 
tact fingers 16 during successive operations 
of the controller, the sets of contact fingers 
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s 
being on opposite sides of the drum and ar 
ranged to simultaneously co-act with the two 
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 coöperate is rotatably mounted in bear 
ings 18 formed in the lower part of a large 
irregular shaped casting 19, which forms a 

80. 

85 
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 

as shaft 13 upon which the handle 12 and gear 
14 are mounted is supported in another bear 
ing portion of the irregular shaped cast ing 19. 
Mounted upon the drum shaft 21 is a can 

22 upon which a roller 25 is adapted to ride. 
The roller is mounted in the casting 26 which 
is ivotally mounted on a rod 27 and which 
is provided with a finger 28 adapted to en 
gage a stop 29 forming a part of the casting 
19. Secured to the finger 28 is one end of a 
spring 30, the other end of which is secured 
to a portion 31 of the casting 19 by a bolt 32. 
This spring 30 presses the roller 25 against 
the surface of the cam 22 under all condi 
tions, biasing the movable switch member or 
drum to off position. Also secured to the 
drum shaft 21 is a catch 33 adapted, when the 
potential starter is in running position, to be 
held by a weighted latch 34 which is piv 
otally mounted on a rod 35 and which is pro 
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vided Yith an aim 36. 
arm 3G are integrally for: 
by a sleeve 3. Synleans of 
anovable Switch member 
in "unning position. A hainnel 38, having a projecticle 39, aid 
being pivotally mounted on a rod 40, is 
: dipted to engage the airin 36 dii: 
gage catch 33 :nd latch 3: ..) pe 
spiring 30 to thi'ow the starter ii o 
position. After siliking the ai'}; 36. 
hailinier 35 engages and rests on 
stop 23. This haimmer 38 for::S !)ature of a low or no-voltage aagnet, i3 
ing a core 41 forming a part of the casi 
ing 9 and a coil 42. The anner 3S is t & 

noved into engagement with the core il by 
one of the rollers 61 being forced agains, 
the top of the haminer projection 39 while 
the handle is being tilized iron off to run ining position, i.e. the magnet is ener'- 
gized it holds the w arinature 33 
against the core ki 
ecolles deemergize 

Snel 3S being bias weight and the position of it 
siO, has a tendency to swi otal point iO to engage : in 36 for tripping 
the latch 34 to permit the Switch drum to be 
tirown into off position. But instead of 
rapidly rotating under its own weight ahdi 
about its pivotal point 40, the arrature 38 
is caused to move slowly by a time element, 
attachment. This time element attachment preferably takes the form of a dash-pot the 
Stationary ineamber 43 of which is provided 
with a bored portion 44, part of Said bored 
portion being grooved to form air passage 
ways to permit a quick movement of the 
piston 46 after its rear end has passed to 
ward the open end 47 of the dash-pot a cer 
tain amount. The piston ié is provided 
with a restricted air passageway 53 connect 
ing the opposite sides of said pisten, aid. 
i.e., with a iod 52 whici is: --ri e i if n, it 3 iso Wii. 3 iod. '2 Willic: Sipi Ca.3 it; a 3 

- d to the hailiner armitti'e 33 which, 
under ino-yoltage or certain low viciiage con 
ditions, slowly draws seid piston out if the 
stationary part of the dash-pot, his sta 
tionary member 43 of the dash-pot is pivot 
ally mounted at 48 to the irregular shaped 
casting 19, and is provided with a valve 49 
which permits the escape of Éir from but 
prevents the admission of air to the nor mally closed end of Said dash-pot through 
said valve. Bue to the position of the pivotai point, 
40 of the hamunei armature 38, when in en 
gagement with the magnet core 42, ii, is 
lised by its 6 win weight to rottia about he 
pivotal point, 40 and to fai 
ment with anember 36 for the pugose above 
set forth. With the potential stori . 

s i. g; i. O 

switch in running position the aiiatu'e 38 
is held against tile Blagilet coi': iii.2 to 

loosening a nut. 5: on the rod 

in2:nbei' be 

is . . . . . 23;{ {Ol 
iloid 
it coin 

the actioi of it, Carl'ent, in the : 
st:... if 'nai circuit Colliditio: 
aise, slach as low ?i jo-voltage cir ciitions, the magnet \xi} i becoile stificiently 
deline'gized 82d this .3 inner fry; it 

- c. ity its weight, v (; liki 
the action of the 3:::: 
rection €t we 
46 the pist, 
froii tie horina 
ii, Yithis a ce. 
circuit conditions 
the 'natiii'e 3S 
the action of ci 

(, k'e sigs' 
l --- 
i. } 

it be 2 : 
in the neg coil 

the c toicing the piston ; c. iii to its 
G it the lic-voltage cir 

predeteriliiled time he ision 43 Yould be 
noved slowly by the weight of tile strinature 
uiltil the pisto: pisses the criti * (ii;t 
where the 'Elect by the 
gigoles 5 'es 3::it: Jack (if 
the pistoil it), whereupon the pist); violilti 
ine Ride; he inite:ce 

all liaiute 38 aid sai 
would engage the at in 36 
ilo Valie inelabel: )f the Sw 
said switch inner be: 
The tinue element may be made this desir 
able value by adjusting a disk 50, first, 52, so that its 

(s 

aid 

ic ::itting 

opening 5i register's Ilore or less, 
inay be. With the op::ining 53 in the piston 
46, in addition to being automatically 
tripped, the movable Switch nemier may be tripped manually by pressing lever isitici 
63, Shich is corrected to the la ci. 34. 
While is 
particularly adapted for use in connection 
With potential s%ari: 3 tised in 

this title eleinent ai'i'ai genent 
;: 

coinection with swi ll types which 
are responsive to low-voltage or no-vi itage 
circuit coaditions. 
There may be 

cover aii such 
ineris winich tic: 
and scope of 2: 
the appended crims, 
What I clair is 36:yy is . 
1. In a potential starter, the coinbination 

's 

of a novable swich member, means for 
holding said switch thember in a certain po 
sition, a member biased to one position but 
inorinally held in another position out of 
engagement, with Said hoiding ineans, said into engagement, with 

t. - it holding i: 
:- - - - - M - , , Si{iise to : 

cuit condition shot did continue tol, a certain 

the case 
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{g piss into of position. 
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ber, means for holding said switch member 
in a certain FR an electromagnet hav ing a pivoted armature normally held out of 
engagement with said holding means and 
responsive to abnormal circuit conditions, 
said 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 permitting said armature to deliver 
a hammer blow to said holding means to 
effectively trip the same on the existence of 
said abnormal conditions for a 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 
holding means, and means operatiye to re 
tard the effective movement of said arma 

25 

30 

35 

40 

45 

50 

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 
with the piston of said 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 meals, said element being movable to 
ward said atter position on the occurrence 
of low volcage 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 such 
movement. 

5. In combination, a movable switch mem 
ber normally retained in one position, and 

60 

means for causing the actuation of said 
switch member to another position, said lat 
ter means comprising a member movable in 
response to abnormal circuit conditions and . 
effective 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 gwitch member in another position, 

8 

an electromagnet having an armature mov 
able in response to low voltage conditions to 
engage said holding means and render the 
same ineffective, 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 
vith said armature for resetting the same. 

7. In combination, a miovable switch mem 
ber normally retained in one position, means 
for controlling the actuation of said switch 
member to another position, said latter 
mileans comprising a member 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. 
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8. In combination, a movable switch mem 
ber normally retained in one position, means 
controlling the operation of said switch 
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 
associated with said member for insuring 
that effective operation of said member is 
retarded until said abnormal circuit condi 
tions have existed for a definite time inter 
val and that the final movement of said 
member is substantially unrestricted. 

9. In combination, amovable 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 occurrence 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 
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switch member to said first position for re setting said element. 
Milwaukee, Wis., March 12, 1912. 
In testimony whereof I affix my signature, 

in the presence of two witnesses. 
HALFDAN A. STEEN. 

Witnesses: . ." 

Louis C. NICHOLs, 
FRASER JEFFREY. 

2 C. 


