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Application July 5, 1949, Serial No. 103,109 
1. Claim. 

The present invention relates generally to the 
actuator art, and more particularly to a novel 
solenoid operated actuator for use with frequent 
cies above sixty cycles per second. 
In the present disclosure, the actuator is shown 

and described with a valve solely for the purpoSeS 
of illustration, and it is to be understood that it is 
not linited to Such U.Sage. 
In its preferred form, the actuator includes a 

yoke formed by spirally winding a strip of nag. 
netic material, such as an alloy of iron and Silicon, 
into a closed loop, the strip having low core loSS 
and high permeability in the longitudinal Or 
winding direction. A. tubular member containing 
a laminated armature extends through opposed 
openings formed in the legs of the yoke, and a 
coil is disposed around the tube within the coil 
fines of the yoke, the latter being of a size to fit 
closely around the coil whereby the flux path 
is of a minimum length and contains a minimum 
number of parts. 
As is well known in the art, the eddy current 

and hysteresis losses in a magnetic core or yoke 
are proportional to the frequency. Consequently, 
a core or yoke which is to be used with frequencies 
in the neighborhood of four hundred Cycles per 
second requires much more consideration in its 
design than does one which is to operate on the 
standard sixty-cycle frequency. 

It is an object of the present invention, there 
fore, to provide a solenoid operated actuator 
which has relatively low eddy Current and 
hysteresis losses at frequencies above sixty cycles 
per second. 
Another object is to provide a Solenoid operated 

actuator containing a core or yoke having rela 
tively high permeability in the direction of the 
flux path. 
Another object is to provide a Solenoid Oper 

ated actuator containing a yoke made Without 
using the standard type of Steel punchingS. 
Another object is to provide a Solenoid Oper 

ated actuator containing a yoke formed by Spiral 
ly winding an elongated Strip of magnetic nate 
rial into a closed loop. 
Another object is to provide a Solenoid Cper' 

ated actuator which has a relatively tight, short 
flux path containing a minimum number of parts. 
Other objects are to provide a Solenoid Oper 

ated actuator which is of simple and rugged Con 
struction, and which is relatively easy to as 
Semble. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawing wherein a preferred embodi 
ment of the present invention is shown, in which: 

Fig. 1 is a side elevational view of a Solenoid 
operated actuator embodying the teachings of the 
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present invention, shown used with a standard 
type of valve, the housings being broken away 
to show the manner of fastening the two men 
bers together; 

Fig. 2 is a vertical, transverse, sectional view 
taken on the line 2-2 in Fig. 1; 

Fig. 3 is a horizontal, transverse, sectional view 
taken on the line 3-3 in Fig. 1; and 

Fig. 4 is an enlarged view of the Solenoid, aS 
shown in Fig. 2. 

Referring to the drawing more particularly by 
reference numerals, ?o indicates generally a sole 
noid operated Valve which comprises a valve body 
2 and a Solenoid operated actuator 4 construct 

ed in accordance With the teachings of the pres 
ent invention. 
The Solenoid operated actuator 4 includes a, 

cylindrical Cup-like housing 6 having a side wall 
and a botton wall 20, the latter containing a 
Step-like Opening 22. A cover 24 is renovably 
secured to the upper end of the housing 6 by 
botS 26. 

Flanges 28 extend outwardly from the side wall 
8 at one side of the housing 6 and contain 
openings 30 for securing the unit to a fixed Sup 
port. 
A chamber 32 extends outwardly from the side 

Wall 8 of the housing on the opposite side op 
posite to the flanges 28. It contains a large open 
ing 34 which is closed with a removable cover 
35, and opposed threaded openings 36 and 37 
Which are normal to the opening 34. 
A body flange 38 (Fig. 4) which contains a 

cylindrical opening 40 in its center smaller than 
the opening 22 is removably secured to the bot 
tom wall 20 of the housing 6 by bolts 42. The 
botton of the body flange 38 contains a cylin 
drical step-like projection 43, and the upper Sur 
face of the fange contains a cylindrical receSS 
44, both being concentric with the opening 40. 
The lower end of a vertically extending cylin 

drical tube-like member 46 is secured in the 
opening $9 as by Welding or brazing. 
A plug member 48 having a threaded stud-like 

portion 5) extending upwardly therefrom is fix 
edly positioned in the top of the tube-like men 
ber 6. - 
A gasket 52 is disposed about the tube-like 

member 46 in the recess 44 between the housing 
6 and the body flange 38. 
A bottom cylindrical bushing 54 having a 

stepped body portion 56 is disposed about the 
tube-like member 46, the bottom portion 56 being 
positioned in the step-like opening 22. 
A lower coil sleeve 58 is disposed about the 

tube-like member 46 on top of the bottom bush 
ing 54. 
A Square-shaped, Spirally Wound yoke 60 haw 

ing opposed cylindrical openings 62 and 64 formed 
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in its upper and lower portions, respectively, is 
disposed on the tube 36, the latter protruding 
upwardly through the openings 64 and 62. The 
yoke 60 is built up by spirally winding a strip 
like magnetic alloy, such as iron and silicon, into 
the form shown. The material used has a low 
core loss and high permeability in the longitu 
dinal or winding direction, which is also the 
direction of the magnetic flux path. 
An upper coil sleeve 66 having a flanged upper 

portion is disposed around the tube 6 and in 
the opening 62. 
A coil. 68 aind a coil Supporting bobbin are 

disposed about the tube 46 within the area, de 
fined by the yoke 63, the coil windings lying in 
planes normal to the axis of the tube 46. 
A cylindrical shaped top bushing 2 is disposed 

around the tube 46 and on top of the upper coil 
sleeve 68. 
A retaining washe: is containing an opening 

76 in the center thereof is disposad around the 
stud 50 above the bushing 72, and a net S is 
disposed upon the stud 5G above the washer A 
So as to maintain the above entinerated parts 
in their assembled positions. 
A lanninated almature 89 containing a longi 

tudinal passage 83 therethrough is slidably dis 
posed within the tube i3. 
An elongated rod-like valve inenber 8, incill 

ing a stern portion 86 aid ai) enlarged b2dy 
portion 88, has its Stem porticlh 86 Slidably 
mounted in the passage E2. ihe upper end Cf 
the stern portion C6 contains a tireaded portion 
90 having a nut 92 renovably disposed thereon. 
The lower end of the body polition 38 is conical 
in shape for a puij}ose to appear. 
As shown in Fig. 3, terminal blocks 34 contain 

ing terminal stud assemblies 96 are mounted on 
the side wall 8 within the chamber 32. 
The valve body 2 (Fig. 2) which is removably 

fastened to the solenoid actuator by bolts 98 
(Fig. 1) includes an upWa!"diy extending tubular 
portion 3 which contains an annuiar groove 

2 in the upper end thereof. 
An annular gasket 84 is disposed in the groove 45 

f02 between the valve 3C is 2 and the lower end 
of the body flage 38. 
As shown in Fig. 2, the waive body 2 also con 

tains an iriet changer (35, an outlet chamber 
f8, and a valve seat E3 therebetween for coop 
eration with the conical shaped lower end of the 
valve member 84. 

Operation 
With the coil 63 deemergized, the weight of 

the armature 88 bearing against the upper shoul 
der of the body polition 83 aaintains the conical 
portion of the valve reinker 3i in contact with 
the valve seat if 9. 
When the coil (8 is energized, magnetic flux 

flows through the ainiature 9 and the magnetic 
circuit comprising the tube S, the yoke 89 and 
the upper and lower sleeves $5 aind 33, respec 
tively. Because the tube. AS is substantially non 
magnetic, only a relatively Small portion of the 
magnetic flux is diverted from the arrnature 89. 
Furthermore, because of the minimum nuinber 
of members in the iux path and the fact that 
the path is relatively short, and because the strip 
from which the yoke 69 and armature 80 is made 
has high perseability in its longitudinal direc 
tion, which is also the direction of the flux path, 
the construction has relatively low core loss and 
high permeability. 
When the magnetic flux flows through the 
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armature 80, the latter is lifted upwardly against 
he nut 92, thereby causing the valve member 
8 to move upwardly and away from the valve 
Seat . 

Because of the relatively large mass of the 
laiminated armature 80 and the high frequency 
of reversal of the magnetic flux, there is no chat 
telling problem. 
When the coil 68 is deemergized, the armature 

80 drops downwardly, thereicy striking the shoul 
der at the upper end of the body portion 88 of 
the valve member 85, causing the conical shaped 
lower end of the body portion 88 to engage the 
valve seat f C. 

inus, it is apparent that there has been pro 
vided a novel solenoid operated actuator for use 
with frequencies above sixty cycles per second 
Which has a relatively low core loss and high 
permeability, which is simple and rugged in con 
struction, and which is relatively easy to assemble. 

It is to be understood that the foregoing de 
Scription and the accompanying drawing have 
been given Only by Way of illustration and ex 
ample, and that changes and alterations in the 
present disclosure, which will be readily apparent 
to one skilled in the art, are contemplated as 
within the scope of the present invention which 
is limited only by the claim which follows. 
What is claimed is: 
In a device of the type described, in combina 

tidin, all upWardly extending tube-like member 
haWing a closure member at the upper end thereof 
which contains an upwardly extending stud-like 
portion; a coil disposed around the tube-like 
lenber; a magnetic yoke containing opposed 
Openings disposed on said tube-like member and 
surrounding Said coil, said yoke comprising an 
eloingated strip-like member spirally wound into 
a continuous loop, the upper end of the tube-like 
in ember extending through one of said openings; 
a sleeve-like member slidably disposed on the 
upper end of said tube-like member above the 
yoke, the upper end of said sleeve-like member 
eXterding a cove the upper end of the tube-like 
member; a disc-like member containing an open 
ing therein disposed on the stud-like portion 
above the Sleeve-like member; and removable 
retaining means adjacent the end of the studw 
like member ninaintaining the disc-like member 
against the upper edge of the sleeve-like member. 

FRANK. J. WARGO. 
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