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Backiround of the Invention: 

For many appliance and other equipment applications im·olving high 

volume unit production. such as furnace fans. blowers for air conditioners. washing 

machines, dryers, and the like, original equipment manufacturers continually stri\·1! 

::i for cost reduction in their products. One way is to reduce the cost of the motor 

utilized in the product. In such applications, single phase induction motors having at 

least one main winding and a start winding of the resistance start split phase type 

conventionally have been used due to the economy inherent in their manufacture. 

While the invention disclosed hereinafter works well with and is described as appli~d 

10 to single phase induction motors, its applicability is not restricted to those motors. 

A single phase induction motor generally has oppositely disposed 

endshields. A stator assembly conventionally includes a single phase main winding 

and a start winding arranged in slots in a laminated iron stator core and those 

windings cause currents to be induced in a squirrel cage winding arrangcmen~ in slot:' 

15 of a motor rotor. The rotor conventionally is carried on a shaft journaled in suitabl~ 

lubricated bearings carried by the endshield3. Although the endshield~ co.n be 

attarhed to the stator assembly in a variety of ways, in the endshield design of this 

invention, the two encishields have four legs which insert into channels or groo\'es in 

truncated comers of the stator core. The leg ends are then secured in placl! with 

20 epoxy injected into the joints between the legs and the walls of the channels. Such 

constructions are described in United States Pat. Nos. 3.343,013 and 4.110.644. 

It is kno~n to provide aluminum endshields of a skeleton frame 

construction rather than a full enclosure. because the motor is located inside an 

appliance. Present skeleton endshields weigh approximately 1. 5 pounds and use 1.5. 7 

2 5 cubic inches of aluminum in finished form. The structural characteristics of the 

skelet0n design are considered adequate. as established by a long history of sucr.essful 
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marki.:t appiication·. HO\\evcr. prior attempts to reduce the amount of material in the 

.:nJshidd design has resulted in perfonnance problems. In the past. the cost of 

aluminum has t1uctuated dramatically. and there are and have been a number of 

;.itt.:mpts made either to reduce the amount of material in the endshields or to find 

~ubs'itute lower cost materials. 

\\nether substitute materiats are employed or whether the amount of 

aluminum is reduced. a straight reduction in the quantity of material used O'" the 

substitution of material is not feasible because while the endshields become lighter, 

they also become strncturally weaker. The lighter and weaker endshields often cannot 

withstand the stresses under which they are placed and therefore are unsatisfactory. 

Clearly. it would be highly desirable to be able to substitute one material 

tiJr another. for example. fiber reinforced plastic for A380 aluminum alloy or vice 

\·crsa. in response to the development of a substantial differential in their respective 

~L)sts. This has not been economically feasible with skeletal designs k.,0\'111 

heretofore. It is not necessary in such substitutions that the cross-sectional 

dimensions of the elements making up the skeleton be the same when the different 

materials are used. It is necessary for the inside and outside dimensions that are 

critical to the parts of the motor contained within the embrace of the endshields and 

are critical to the fitting of the motor to or in the appliance to be the same when 

different materials are used. 

One of the objects of this invention is to provide skeletal endshields of a 

configuration that is adapted to be used in producing endshields made of different 

mat~rials. 

A.nother object is to provide such an endshield which is structurally 

sound so as to stand up to nonnal use. 



.-\noth::r l)bjcct is tl1 pro\·iJc su~h Jn cndshidd which is economit.:al to 

Other objects will become apparent to those skilled in the art in the light 

,,f the following descripti~m and accompanying drawings. 

~umman· of the Invention 

In accordance with this invention. generally stated, a motor assembly is 

provided that includes a conventional stator core and windings and a rotor including a 

rotor shaft. First and second endshields are of unconventional configuration. The 

rotor shaft is journaled in the endshields for rotation. The first and second endshields 

:.. ·-· are skeletal endshields made of a plurality of truss members. A bearing support in 

cJch endshield is supported by a plurality of truss members in the form of spokes. A . 
bearing assembly is mounted in eac~ bearing supp01t. The rotor shaft is journaled in 

thes..: 1:-carin!.! asst:mblies. The truss members are distinguished from one another bv - ~ . 
different names (e.g. framing beams. spokes. knee beams, brace beams) but each of 

them is made up of rails. generaily parallel with one another and parallel to the axis of 

th1..' rotor shaft. with a \veb extending between and integral with them. Hereinafter. 

th.: expressions "radially outwardly" and "radially inwardly" are used to mean 

respectively in a direction away from and a direction toward the axis of rotation of the 

wtor shaft. generally perpendicularly to the axis; the expressions "axially outwardly" 

and "axially inwardly" are used to mean respectively in a direction, generally parallel 

t0 the axis of rotation of the rotor shaft. a\vay from and toward the nearest end face of 

the stator core. 

One of the endshields, a base or mounting endshield, includes pins 

which extend axially outwardly from the endshield to mount the motor assembly in an 

appliance. This endshield has four framing beams of generally equal dimensions 

integral with outer l!nds of the spokes that support the bearing assembly. The framing 



h:ams are bowed radially outwardly. The spokes meet a radially inward rail of the 

framing bt!ams in the centers of the spans of the framing beams. Short. radially 

~xtending platforms. each aligned with a spoke but on a radially outward side of the 

framing beams from the spoke. project radially outwardly from the radially outer ot 

) th~ rails making up the sides of the framing beams. The mounting pins are integrally 

conne::ted to the axially outer surface of the platforms, and extend axially outwardly 

ti om the platforms. Each of four knee beams is integral at an axially outer end with a 

platform. The knee beams slope axially inwardly, toward the stator core, and radially 

outwardly in the direction toward the core, and have at their inward end legs by which 

~.) the endshield is mounted on the stator core. 

. The knee beams and legs are reinforced by brace frames. The brace 

frames angle axially inwardly \\·ith respect to the stator core, their radially outer ends 

being substantially displaced from the plane of the framing beams, with which the 

brai.:e frames form generally triangular shapes. The radially outer ends of the brace 

. ) frames are integral with the knee beams at their juncture with the legs. The legs 

~x~end axially inwardly from the outer ends of the knee beams into channels in 

truncatl!d comers of the stator core. 

The other endshield, sometimes referred to as the switch endshidd, does 

not have mounting pins projecting from it and does have provision for the mounting 

,:. ; of a switch. To that end, two of the framing beams are shortened, to accommodate a 

switch mounting plate between and integral with them, and five spokes are connected 

to a central bearing assembly ring. 

The legs of the first and second end shields are stepped at their free 

ends. The free ends of opposite endshields nest with one another. The steps are 

2 s complementarity shaped to position the first and second endshields with respect to 

Lme another, and to provide greater surface area for the application of adhesive. The 
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11..'gs arc secured to each other and to tht: statur assl..'mr!y by epoxy adhesive. to 

~ompictc the motor assembly. As ha:; been indicated. the legs are received in groo\'es 

or channels. l!enerallv dtwet~ils. cxtendin12 axiallv in truncated comer surfaces of the .... . - . 

stutor core. The stator is preferably generally square in plan. 

- Brief Description of the Drawinis: 

FIG. 1 is a view in perspective of one illustrative motor assembly 

employing truss endshield of the present invention; 

FIG. :! is an exploded view of the motor assembly of FIG. 1; 

FIG. 3 is a perspective view of a first endshield employed or a base or 

.:.. J mounting endshield for the motor of the present inve'ltion; 

' - , 

) -: 

FIG. 4 is a top plan view thereof; 

FIG. 5 is a bonom plan view thereof; 

FIG. 6 is a side elevational view thereof; 

FIG. 7 is a cross-sectional view taken along the line 7--7 of FIG. 4: 

FIG. 8 is a cross-sectional view taken along the line 8--8 of FIG -1-: 

FIG. 9 is a perspective view of a second endshield employed as a top or 

switch mounting endshield of the present invention; 

and 

FIG. 10 is a top plan view thereof; 

FIG. 11 is a bottom plan view thereof; 

FIG. 12 is a side elevational view thereof; 

FIG. 13 is a cross-sectional view taken along the line 13--13 of FIG. 10; 

FIG. 14 is a cross-sectional view taken along line 14--14 of FIG. 10. 

Description of the Preferred Embodiment: 

A motor assembly 1 of the present invention is shown in FIGS. 1 and 2. 

\1otor assembly l includes a first endshield 5 and a second endshield 7. A stator 

----·---··--··---
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cnJshields 5 .i.nd 7 .. -\rotor assembly I 3 ha\·ing a shaft 15 is mounted for rotation in 

:>tator ~l1rc 11. The ends of shati: 15 arc joumakd in bearing assemblies 17 and 18. 

nwuntcd in enJshidds 5 and 7. rcspccti\·cly. t0 supplm the rotor and shaft . 

. ·\s seen. cndshields 5 and 7 are skektal or truss endshields. Each 

endshicJJ is made from a plurality of beams l 9 v.·hich are preferably H-shaped, as is 

best sh0\\11 in FIGS. 7. 8. 13. and 14. Each endshield 5 and 7 has a plurality of legs 

~ l and 23. respectively. Legs 21 and 23 are stepped as at 25 and 27, respectively. 

Steps 25 and 27 are shaped complementarily to each other so that legs 21 and 23 may 

be mated to form one leg of generally unifonn dimensions which extends between the 

two ~ndshields. Legs 21 and 23 are received in dovetail slots 29 formed in the outer .... . 
surface of truncated corners of stator core 11. Stator core 11, in the embodiment 

illustrated. is square in plan. and the slots 29 are dovetails formed in truncated comers 

of the stator core. Other stator lamination designs are compatible with the broader 

aspects of our in\"ention. As is knovm in the art, legs 21 and 23 are secured to one 

:.mothi:r and to the core by epoxy adhesives. to assemble them around the stator-rotor-

shaft assembly. 

The structure of the endshields will now be described. The first. base. 

ur mounting cndshidd 5 is shO\\TI in FIGS. 1-8. Endshield 5 has a central cylindrical 

ring 31 surrounding a radially in•rnrdly extending annular plate 33. Ring 31 defines 

an 1)p~ning 35 which receives a bearing assembly 17 to support the shaft and rotor. 

Bearing assembly 17 is conventional: any number of known bearing structures may 

be adopted for use in or with o~r invention. Spokes 37, integral at their radially inner 

~nds with the ring 3 1. radiate outwardly from ring 31. and tend axially inwardly with 

respect tu the stator core from their inner ends a small amount, for example, 0.146" in 

a 2"' !'pan. There are four spokes 3 7. C\"enly spaced around ring 31. 

-- ---------- - ·-·--- --­---------



Spokes 3 7 J.re connected at their radially outer ends to a frame 39. 

Framc 39. in the embodiment illustrated. is eight-sided. being made up of four beams 

..J. I of approximately equal dimensions. but angled at their midsection to give an eigl,t­

sidcd appear~ce. The en<is of the beams meet at a flattened juncture or comer 43. 

) Spokcs 37 are joined to frame 39 at center areas of the spans of the beams 41, 

betwccn the corners 43. 

:\ platform 55 extends radially outwardly from the radially outward rail 

at the center 45 of each beam 41. A cylindrical mounting pin 57 with a conical outer 

end section. the base of which is smaller than the cylinder from which it projects, so 

::.,; as to provide an annular shoulder, is integrally formed with the endshield and extends 

axially outward!y from platform 55. Knee ~earns 59 angle axially inwardly and 

radially outwardly in a direction toward the stator core. each integral at its axially 

outer end with a platform 55. A leg 21 is integral at its axially outward end with the 

axially inward end of each knee beam 59. 

The outer surfaces of comers 43 are flat, as at 47. Pairs of brace beams 

49 extend radially outwardly and axially inwardly and toward each other from the 

r.!dgcs of flats 4 7 to define triangular frames 51 with apice3 53 where they are integral 

with the axially inner ends of the knee beams~ at their juncture with the legs. The 

beams 49 angle axially inwardly to a greater extent than the spokes 37, for example, 

2 ~; l. \ ::!" in a---" span. In the assembled motor, axially inward surfaces of apices 53 are 

adjacent the stator 9. 

The endshield 5 is a mounting endshield and mounts motor assembly 1 

in or to an appliance, not sho\\n. Typically a frame in the appliance has a surface 

wit! openings therein which receive mounting pins 57 to position motor assembly 1 

~:; within the appliance. 
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Endshield 5 is formed in three generally parallel planes. The first aad 

l)Utermost pl:ine is defined by an axia liy outer edge surface of ring 31. The second. 

miJdk plane is defined by frame 39. Apices 53 oftri:mgular frames 51 define the 

third and axially innermost plane. 

Switch end shield 7 ~s shov ... 11 in FlGS. 9-14 and is formed generally 

similarly to end shield 5. in that it is skeletal and formed with rails and bridging webs. 

sho\\11 in the illustrati\'e embodiment as H-shaped truss members, the rails being 

uriented generally parallel to the axis of rotation of the rotor shaft. It has a central 

cylinder 61 defining an inner axial opening 63 which receives the other bearing 

10 assembly 18. Five spokes 65 radiate outwardly and axially inwardly from cylinder 

61. three to ends of frame members 71 and two to knee beams 89 between which a . 
mounting plate 75 extends. Mounting plate 75 p1ovides a support to which motor 

controls or switches, such a!; is sho\\11 in U.S. Patent 3.782,669, may be secured. 

Two legs 23 extend from radially outward, axially inward ends of the knee beams 89. 

- :::> Triangular frames 77 are made of a pair of beams 79 connected at one end to the outer 

surfaces of coml!rs 67 a.'1.d at the other end to each other to define an apex 81 of frame 

77. Two other legs ~3 extend axially inw:irdly from apex 81. Again. when 

assembled. axially inward surfaces of apices 81 are adjacent stator 9. As can be seen. 

end shield 7 is also made in three generally parallel planes. The first and outermost 

2 J plane is defined by an axially outer end surface of cylinder 61; the second, middle 

plane is defined by frame 69; and the third, innermost plane is defined by apices 81 of 

triangular frames 77. 

The first, second, and third planes defined by the endshields are axially 

spaced from each other. The planes have circumferences which become progressively 

smaller. The first plane. adjacent the stator, has the largest circumference, and the 

third plane. holding the bearing assemblies, has the smallest circumforen_ce. 
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The·truss endshields. with rails aligned parallel to the Wll)r axis.provide 

maximum strength and stiffness with minimum material. The beams can be of anv - . 
rnatl!rial that can \1,·ithstand the heat and stresses of the environment into \\"hich the 

motor assemblies are placed. It has been found that plastics and alwninum. for 

J example. provide adequate materia:s for the endshields. For example, fiber reinforced 

plastic having 30 \\t % glass-filled bulk molding compound has been found to be 

effective. This provides a light structure (about 1.3 lbs.) which is strong. The 

rombined radial stiffness of the two fiber reinforced housings is between about 

98.000 lb/in. and about 108,000 lb/in. depending on the loading direction. The use of 

l.O any of these materials in the disclosed structure prcvides endshields that are less 

expensiv~ to produce than the ~keletal endspields currently used and that withstand 

the stresses to \\·hich they are exposed. It can be seen that making the beams of 

heavier section need not alter the critical dimensions of the end shield as far as the 

stator. rotor and windings 0f the motor ru.e concerned, nor need it uffect the critical 

dim .. .:nsions of the motor with respect to an appliance on or in which it is to be 

mounted. because the rails can be made thicker in a direction toward one another, and 

thl! web accordingly shortened. The thickness of the web will not affect the critical 

dimensions. because of the orientation of the rails with respect to the axis of rotation 

of the rotor. 

The foregoing description is set forth for illustrative purposes only. 

Variations. \vithin the scope of the appended claims, will become apparent to those 

skilled in the art in the light of the foregoing disclosure. The stator could, for 

example. be circular, rather than square. Other stator core configurations can be used . 

. -\dditional motor associated devices may be provided. For example, it is 

2 3 conventional to mount motor protectors for the motor and such a mounting is 

available at the endshield 7, for example at 52. Likewise, the truss structure permits 

-------------------



;.i.ir t10w O\"cr thl! windings to be controlld in :.i m"1nn\!r not present in the prior art. 

T0 this end. one or more of the openings between trusses may have a thin layer of 

material closing such opening. Closure of one or more openings permits the motor 

designer to control air t1ow over the \vindings sdectively. Even with such closure. 

·:; howevc·r. the endshield structure described provide' a substantially· lower cost 

construction than that availabll! in prior art designs with which we are familiar. 

Although the truss members of the illustrative embodiment have been shown a H­

shaped in cross section, the \Veb may be moved toward one edge of the rails. These 

variations are mereiy illustrative. 
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\\"t! Claim: 

1. In a motor assembly induding a tirst endshidd and a second 

t!nlishieiJ. a wound stator mounted to and bet\veen said endshidds. a rotor mounted 

for rotation with respect to s~!d stator. and a shaft ~xtendin[> from said rotor and being 

journaled in said endshields for rotation with respect to said stator. the imp:ov\!ment 

comprising at least one of said end shields ~cing a skeletal end shield comprising a 

plurality of truss members integral with one another and all made up of rails generally 

parallel .,,·ith one another and oriented substantially parallel to the axi.s of rotation of 

said rotor. and a \Veb extending between and integral with said rails. 

2. The improvement of claim 1 wherein said one of said endshields is a 

mounting end shield comprising a bearing assembly mounting ring, spokes, one end . 
of each or \,·hich is integral with saic! mountin5 ring, said spokes extending radially 

therefrom and being integrally connected at another end to framing beams, said 

framing beams being bowed radially, said framing beams carrying integrally formed 

_ :, mounting pins projecting axially outwardly from said motor assembly; knee beams 

integral with said framing beams. and legs integral with said knee beams. said 

framing beams being integrally connected to brace beams, said brace beams forming 

triangular members with said framing beams. said triangular members having apices 

with which ends of said knee beams are integral. said legs extending into channels in 

·) ' said stator core. 

3. The impro\'ement of claim 2 wherein the other of the endshields is a 

switch endshield. said switch endshield comprising a bearing assembly mounting 

ring. spokes. one end of each of which is integral with said mounting ring, three of 

said spokes extending radially therefrom and being integrally connected at another 

2 s end to framing beams. and t\vo of said spokes extending radially from said mounting 

ring and being integrally connected to knee beams. a mounting plate integrally 
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(1.·nnc~cc:d to and _between saiJ knt:c b::am~. anJ kgs. rositioncd complcmentarily w 

kl.!s 1.1f said mouncin\! endshie!d. nh.'lmtcd 1.'n said framing beams and said knee - .... -
bc:ams. 

~- The imprn,·c,ncnt of ~iaim 3 \\:herein axially inner ends of said legs 

.lrc stcpp~d. the legs of one end shidd being stepped complementarily to those of the 

other of the end shields to position said first and second end shields with respect to 

eJch other when the endshields are assembled on said stator core, said legs being 

secured to each other along said steps. 

5. The improvement of claim 2 wherein said framing beams consist of 

four Learns of generally equal dimensions, said beams being bowed symmetrically 

radially outwardly to define outermost points on said frame; said frame including 

platfi.,m1s extending radially outwardly from said outermost points, said mounting 

!'ins extending axially outwardly from said platforms. 

6. The improvement of claim 5 \Vherein a knee beam extends between 

Jn outer edge of said platform and said !Jrace beam frame at the apex of said brace 

beam frame contiguous said leg. 

7. The improvement of claim 3 wherein each of the end shields is made 

m one piece. 

8. The improvement of claim 1 wherein each of said truss members is 

I·l-shaped in cross-section. 

·····----·------------------·· 
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