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My invention relates to electromagnetic de 
vices, and particularly to polarized relays of the 
type having a permanent magnet and the cores 
of an electromagnet connected in a common 
magnetic flux path by a back strap. 
An object of my invention is to provide new 

and novel means for connecting the back strap 
to the permanent magnet and to the cores of the 
electromagnet in such a manner as to provide 
highly efficient magnetic paths between the 
COes. 

I will describe one form of electromagnetic de 
vice embodying my invention, and will then point 
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Out the novel features thereof in claims. 
In the accompanying drawing, Fig. 1 is an iso 

metric view, partly in section, illustrating one 
form of apparatus embodying my invention; 
while Fig. 1a is a detailed view, partly in section, 
of a portion of the apparatus embodying my in 
vention not visible in Fig. 1. 

Similar reference characters refer to similar 
parts in each of the views. 

Referring to the drawing, the reference char 
acter A designates a polarized relay having the 
usual enclosing frame of which the top plate S 
is the only part shown in the drawing. The re 
lay comprises an electromagnet having cores a 
and b, which pass through suitable holes in the 
top plate S and terminate in pole pieces 2a and 2b 
on the underside of the top plate. The cores a 
and b are provided with the usual windings 4a, 
and 4b, respectively. The relay also comprises 
a permanent magnet f which passes through a 
hole in the top plate S and terminates in a pole 
piece 2 on the underside of this top plate. The 
permanent magnet and the cores a and b 
are rigidly attached to the top plate S by the 
usual threaded rings R, the ring on the perma 
nent magnet being the only one which is illus 
trated in the drawing. The upper ends of the 
cores a and b and the upper end of the per 
manent magnet f l are connected by a triangular 
back strap 3. The upper ends of the cores and 
the permanent magnet, as well as the under Sur 
face of the back strap 3, are ground to insure 
good mechanical and magnetic contact. For the 
purpose of high electromagnetic efficiency of the 
relay as a whole, the operating coils 4a and 4b 
preferably occupy the entire space between the 
top plate S and the back strap 3. The perma 
nent magnet f is, however, not provided with an 
operating coil, and in accordance with my inven 
tion this magnet is used to hold the back Strap 
firmly in engagement with the upper ends of the 
cores a and b and the magnet, . For this 
purpose I provide a mechanical link extending 
between the magnet and the back strap 3. 
The main portion of this link consists of a clamp 
ing member 8 surrounding the permanent mag 
net at a point slightly below the top thereof. 

(CI. 175-339) 
As clearly illustrated in Fig. 1d, the member 8 
is held in fixed relation to permanent magnet 
hy a cap screw 9 threaded through the member 
f3 and engaging a shallow indentation 20 in the 
Side of the permanent magnet A second cap 
Screw 2 passes through a hole 23 in the back 
Strap 3 and is threaded into a tapped hole in 
the member 8. When the cap screw 2 is tight 
ly drawn down it holds the back strap 3 in firm 
Contact with permanent magnet and cores a 
and b, respectively. 
Other structural details of the relay may take 

any One of several forms. In the present dis 
closure, attached to the one side of the pole pieces 
2a and 2b, respectively, there is a non-magnetiz 
able bracket 7 which carries two pivot screws 8, 
only one of which is visible in the drawing. Piv 
otally mounted on the screws 8 for swinging 
movement toward or away from the pole pieces 
2a and 2b is a neutral armature 9 which may be 
used to actuate circuit switching contacts, and 
which is picked up whenever coils 40, and 4b are 
energized. 
The permanent magnet at its lower end is 

provided with a bifurcated pole piece f2. Piv 
otally supported between the bifurcations of the 
pole piece f2 on the ends of two pivot screws f3, 
only one of which is visible in the drawing, is a 
polarized armature 4, which may be used to ac 
tuate circuit switching contacts. The pole pieces 
2a and 2b of cores a and b, respectively, are 
provided with integral extensions 5a and f 5b, 
respectively, the pole faces of which overlie the 
opposite ends of the armature 4. When the 
coils 4a and 4b are energized, the polarized arma 
ture 4 will Swing toward One or the other of these 
extensions, depending upon the polarity of the 
current which is supplied to coils 4a and 4b, re 
Spectively. 
The magnetic flux path for effecting the op 

eration of armature 9 includes pole piece 2a, the 
core a, a portion of back Strap 3, core b, and 
pole piece 2b, respectively. By use of the herein 
before described novel means of holding the back 
strap 3 in firm engagement with the top ends of 
the cores a and b, it is unnecessary to drill and 
tap these cores or to perforate the backstrap at 
these points in order to hold the back strap 3 to 
the cores a and lb, and therefore, I have provid 
ed a highly efficient magnetic path between cores 
a and b. 
There are two magnetic flux paths for effecting 

the operation of armature 4. The one path 
includes the pole piece extension 5d., pole piece 
2a, core fa, a portion of the back strap 3, per 
manent magnet , and the pole piece 2; while 
the other path includes pole piece extension 5b, 
pole piece 2b, core b, a portion of the back 
strap 3, permanent magnet , and pole piece 
2. It Will be seen that, since each of the traced 
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2 
magnetic flux paths over which the amature & 
may be operated includes the back Strap 3 and 
one of the electromagnet cores, the operating effi 
ciency of the device as regards armature 4 is 
also improved as a result of the impl’oved nan 
ner in which the back strap 3 is held firmly 
against, permanent magnet and the electro 
imagnet coires a and b, respectively. 

Although I have herein shown and described 
only one form of electromagnetic device embody 
ing my invention, it is under'stood that Various 
changes and modifications may he made therein 
within the scope of the appended claims with 
out departing from the spirit and Scope of inly 
invention. 

Having thus described my invention, What J. 
clainn is: 

i. In an electromagnetic device, a permanent, 
magnet, and two electionagnet cores, means for 
rigidly securing said permanent imagnet athd Said 
electromagnet cores together in parallel relation, 
a back Strap Spaced from Said Securing in eans 
for magnetically coupling the ends of said per 
manent magnet and cores together, a back Strap 
clamping member having a hole through which 
said permanent magnet passes, a first Screw 
threaded through said clamping member and 
engaging said permanent magnet for holding 
said clamping member in fixed relation With re 
spect to said permanent maginet; and a Second 
screw passing through a hole in Said back Stra; 
and threaded into said clamping meinier for 
holding said back strap against Said permane:)t 
magnet and electromagnet cotes respectively. 

2. Jin an electromagnetic device, two magnetic 
flux carrying elements, ineans for rigidly Se 
curing said elements together in parallel rela 
tion, a back. Strap spaced from said Securing 
means for connecting the ends of Said elements 
together, an al'mature associated With both of 
said elements, a coil on one of Said elements for 
operating said ari nature; and nea, is including a 
clainping member surrounding the other of Said 
eleinents, a first screw threaded through Said 
ciamping member into engagement with Said 
other of said elements, and a second screw pass 
ing through said back strap and threaded into 
said clamping member, for holding Said 32.3 
Strap in firm contact with said elements to form 
an eficient magnetic path between Said ele 
inents. 

3. An electromagnetic device conniising two 
parallel magnetizable cores and a permanent, 
magnet, secured adjacent one end to an in Sulat 
ing top plate and provided at their opposite ends 
With ground Surfaces all lying in the same plane, 
a back Strap of magnetizable material having a 
ground surface which engages said cores at their 
ground Surfaces to provide a good magnetic con 
tact between said cores and said magnet, and a 
clamping member secured to said ba?ck. Strap at 
a point Spaced from said cores and said magnet, 
and to Said peinlanent, magnet intermediate its 
ends for firmly holding said back strap in en 
gagement, With said coles and said magnet. 

4. An electromagnetic device comprising a pill 
rality of flux carrying elements rigidly secured 
to a Supporting Yalernber in parallel relation ajnd 
provided at one end with ground surfaces all ly 
ing in the saine plane, a back strap of magnetiz 

2,120,339 
able material provided with a grouild Sulface 
which engages the ground surfaces of said ele 
ments to magnetically connect the elements to. 
gether, and a cian:iing neinbel Secured to One of 
said elements intel'mediate its &nds and to said 
back strap at a point, Spaced from all of Said ele 
ments for holding said back. Stl’ap in engagement 
With said elements. 

5. An electromagnetic device comprising two 
parallel electromagnet cores and a permanent 
imagnet Secured adjacent oile end to an insulat 
iing top plate and provided at their Opposite ends 
with ground Surfaces, a, back strap of magnetiz 
able material having P. ground Surface which en 
gages said cores and Said gel'Inanent magnet at 
their ground surfaces to provide a good magnetic 
coupling between said cores and Said magnet, 
energizing coils disposed on Said electionnagnet 
cores for energizing Said cores and extending into 
close proxiinity to said back strap, a back Strap 
clamping inelinier having an opening through 
which said pernaheit, ?nagnet, passes, innear)S for 
securing said clamping Inenber to said perma 
nent maginet, a screw passing through a hole in 
Said back strap and threaded into said clanping 
In enlbeit for firmly holding Said hack Strap in ea 
gagement with said electromagnet cores aind said 
permanent nagnet, and al'matures associated 
With Said perina.net n2get and Said electl'Or 
raaghet, cores and controlled oy the fluxes tra 
vet'Sing these element.S. 

6. An electromagnetic device comprising two 
parallel electroragilet, cores and a permai, ?ilt, 
Inagnet Secured adjace it one end to an il)sulat 
ing to plate in triangulai' Spaced relation and 
provided at their opposite endis With ground Sul 
faces, a back strap of magnetizahle Inaterial haW. 
ing a ground surface Which engages Said cores 
and Said permanent nagnet at their ground Sui 
faces to iOWide a, gOOf Jinagletic coupliig be-, 
tWeen said coires and Said magnet, eine'gizing Coils 
disposed on said electromagnet, cores for energiz 
iing said cores and sextending into close proxiinity 
to said back Stl’ap, a back strap clain ping mem 
ber having a hole through which said permanent 
inagnet passes, a first Screw thieaded through 
said clamping member and engaging said perma 
nent magnet for Securing said clamping Jinem 
ber to Said pel'Inanent magnet, a Second screw 
passing through a hole in Said back Strap Sub 
stantially equally spaced from Said two cores 
and said permanent magnet and threaded into 
said clalping member for holding said back 
Strap in engagement With said cores and said 
permanent magnet, and ai'natures associated 
With Said electromagnet cores and said perma 
lent, in agnet and controllied by the fluxes tra 
versing these elements. 

7. An elect!"Omagnetic device comprising a plu 
rality of flux cariying elements rigidly Secured 
to a Supporting inemher in parallel relation, a 
back Strap of magnetizable material engaging the 
ends of Said elements to imagnetically couple said 
elements together, and a clannping member Se 
cured to One of Said eleients intern ediate its 
ends and to Said back. Strap at a point, spaced 
from all of Said elements for holding said back 
strap in engagement With said elements. 

BEINJAMSN MISHELEWICH, 
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