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. 1
This invention relates to Improvements in elec-
tric solenoids. -
- The general object of the inventien is to pro-
vide an improved solenoid of rugged construction

rotated in the yoke to adjust the air gap hetween
1t and the upper end of the plunger. A lock nut

14 having a kerf 15 is provided for locking the
care in any desired adjusted position. The upper

capable of adjustment to vary the Intensity of the 5 end of the core is Internally threaded for engage-
vibratory action thereof and mounted in a dust- ment by the screw 4, whereby the nut cap 3 may
proof case. ' - ke held in place. '
4 particular object of the invention Is to pro- The plunger of the solenoid consists of an en-
vide a£ gol?nt?idjnéhiql;l ﬁllay rea--dil{_ be aﬁj%ited to , larged.cylilndr-ica«l bortion 16, and a r;%ll?ﬁd,&hﬁﬂk
vary the intensity of & magnetic pull therein. 10 T at the lower end of which is g t readed por-
Another object of the invention is to provide tion 18 for engagement with lock nuts 8 and 20,
3 solenoid which especially lends itself Lo mount- which together with a washer 21 will serve as
mi l.ffll-liftﬁuﬁt*gl_'ﬂﬂg C?Steh nvention i q a dust proof connection with g flexible diaphragm
olenoid ooect of the invention is to provide 22, whose periphery is held crimped in the U-
2 hfc?rllag;; gsﬁ‘iﬁﬁﬁgﬂgpe‘g&h o pormit saiof 15 shaped channel 23 provided at the lower end of
ment of the solenoid. Preferably the diaphragm 22 may be made of
he avertion WAL Spear e B Seadne 5 s TALOR R 0 G S s
| : + it terial.
specification and upon reference to the attached 20  pe eross member 8 is apertured to permit the
glram?gs Whgﬁam g pre,ferrgd_gmbnmmant of the passage of the plunger and is fitted with a brass
m’ﬁ;jﬁﬁ;ﬁ iéiwﬁi a‘tlﬁg gfzifl; geg. | bushing 24. Preferably a brass guide pin 25 will
LT, e e bR URAWINES, _ be seeured in the upper end of the plunger and
in?ggf d;; rigé@m?ilgf fﬁ?va’g‘?gn?.f Ial’ solenoid made o5 allowed to reciprocate in a sultable central aper-
w et adlbt Wil 15 lnvention. |  ture in the core. B
deﬂilé:geum 4 15 2 bottom plan view of the sallle The lowermost end of the plunger, being
S _ ) " . : threaded, SEIVES as a convenient means for at-
thf‘c?é‘éif is a central vertical sectional view of taching the plunger to some device to s g
".'Figui"é 4 is a sectional View with portions in 30 ed by the solenoid, without interfering with the
e-le'vaati'dn in'a,wp‘lané L 90 degrees 1o o éeé? - dust-proof protection afforded the solenoid, nor
tid-na;i:blqajﬁe '(}f'Figiii"e 5 S L > O L& e interfering with the established adjustment of the
_rbrgliiﬂrlemi lisrjvhg?;‘?fgi ge(;t;%na‘l View on the A cable for supplying alternating current to the
Flgureﬁ is a Séé.tiﬂnai. Vievﬂs? Shomng A modi- 53 Eolgno-lci ;151 shO@ .atth%r wrlzmh_paslse% tt?* the eXx-
fied arrangement for attaching a diaphragm to emor_o e cgsmg 1rougt a snugly fitting aper-
the solenoid. A : B ture in the diaphragm and hence d(}e§ not ad-.
shown a casing | having an aperture 2 in its up- In Figure 6 I have shown a modified arrange-
per end which is ordinarily sealed by the cap 3 40 Mment ‘or attaching the rubber diaphragm to the
held in place by a screw 4. . solenoid housing, A diaphragm 28 1s so molded
_An iron yoke § of U-shape is secured to the  8S o provide an inwardly turned rim 29 which
6 and 1. An iron cross member 8 extends across ~ onthe solenoid housing {. . |
the bottom of the yoke and is provided with 45  The solenoid is designed to be operated by alter-
notches into which are received the extensions 9 hating current, the core attracting the plunger
ond 10 of the yoke. Preferably these extensions when the current builds up to maximum values
after passing through the notches will be swaged while the spring 21 withdraws the plunger as far
OVer to lock the cross member at the hottom of the as Is permitted by the engagement of the enlarged
yoke. o0 portion 16 of the plunger with the cross member
Held between the cross member and the top 8 when the current, passes through the zero values
of thihmke 15 g coil 11, and threadedly engaged Of its successive cycles. The compression of the
with the upper end of the yoke is a core (2. A sbring may be varied by adjusting the nuts 19 and
Serf I3 is preferably provided in the upper end of  20. The air gap between the plunger and core
this core by means of which the ‘core may be 55 also may be adjusted even while the solenoid is
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operating, by removing the cap 3, and adjusting
the nut {4. |

It will now be appreciated that I have provided
a solenoid of very rugged construction together
with a dust-proof housing therefor, with provi-
sion for adjustment of the spring loading of the
plunger and of the air gap for varying the action
of the solenoid. | | _'

Although I have shown and described one par-
ticular embodiment of my invention, 1 do not de-

10

sire to be limited to the exact details of con-

struction herein shown and described. It should
be understood that the invention is susceptible of
some variation in the details of construction with-
in the scope of the appended claims.

T claim as my invention:

1. A solenoid comprising a U-shaped iron yvoke,
an iron cross member secured across the open
end of said yvoke, a coil of annular Cross section
supported between sald Cross member angd the op-
posite portion of said yoke, a core piece threaded
in said yoke member and having a portion eX-
tending within said coil, adjustable means for
retaining said core piece in a desired adjusted
position, a plunger having a portion extending
within said coil for reciprocation therein and
having another portion extending through said
cross member, g spring engaged with said plunger
outside of said coil and bearing against said cross
member for yieldably restraining movemeni of
the plunger toward said core plece, a tubular
housing for said solenoid having apertures at both
ends, the aperture at one end permitting access
to said core piece for adjustment thereof, means
providing a dust-proof closure for said aperture,
means pierced by said plunger providing a dust-
proof closure for the aperture at the opposite end
of said housing, and means for supporting said
yoke upon said housing.

o A solenoid comprising a U-shaped iron yoke,
an iron cross member secured across the open end
of said voke, a coil of annular Cross section sup-
ported between said cross member and the oppo-
site portion of said yoke, a core piece threaded in
said yoke member and having a portion extending
within said ceil, adjustable means for retaining
said core piece in a desired adjusted position, a
plunger having a portion extending within saild
coil for reciprocation therein and having an-
other portion extending through said cross mem-
ber, a spring engaged with said plunger outside
of said coil and bearing against said cross mem-
ber for vieldably restraining movement of the
plunger toward said core plece, a tubular housing
for said solenoid having apertures at both ends,
the aperture at one end permitiing access to said
core piece for adjustment thereof, means provid-
ing a dust-proof closure for said aperture, a flex-
ible diaphragm pierced by said plunger and in
sealed engagement with the other end of ‘gaid
housing providing a dust-proof closure for the
second aperture, and means for supporting said
yoke upon said housing. I

3 A solenocid comprising a U-shaped iron yoKe,
an iron cross member secured across the open end
of said yoke, a coil of annular cross section sup-
ported between said cross member and the oppo-
site portion of said yoke, a core piece threaded 1n
said voke member and having a portion extend-
ing within said coil, adjustable means for retaln-
ing said core piece in g desired adjusted position,
a, plunger having a portion extending within said
coil for reciprocation therein and having another
portion extending through said cross member, &
spring engaged with said plunger outside of said
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coil and bearing against said cross member for
vieldably restraining movement of the plunger
+oward said core piece, a tubular housing for said
solenoid having apertures at both ends, the aper-
ture at one end permitting access to said core
piece for adjustment thereof, a cap Ior closing
said aperture, a screw engaged with sald core
piece for retaining said cap, flexible means
pierced by said plunger providing a dust-proof
closure for the aperture at the opposite end of
said housing, and means for supporting said yoke

ubon said housing.

4 A solenoid comprising a U-shaped iron yoke,
an iron cross member secured across the open
end of said voke, a coil of annular cross section
supported between sald Cross member and the
opposite portion of said yoke, a core piece thread-
ed in said yoke member and having a portion
extending within said coil, adjustable means for
retaining said core piece in a desired adjusted po-
sition, a plunger having a portion extending
within said coil for reciprocation therein and
having another portion extending through said
cross member, a spring engaged with said plunger
cutside of said coil and bearing against sald cross
member for yieldably restraining movement of
the plunger toward said core piece, a tubular
nousing for said solenoid having apertures at
both ends, the aperture at one end permitting
access to said core piece for adjustment there-
of, the aperture at the other end being large
enouch to permit insertion of the coil and yoke
assembly, removable means providing a dust-
proof closure for the first aperture, a flexible
diaphragm pierced by said plunger, means for
retaining said diaphragm in sealed engagement
with the margin of said second aperture, and
means for supporting said yoke upon said hous-
ing.

5. A solenoid comprising a U-shaped iron yoke,
an iron cross member secured across the open
end of said yoke, a coil of annular cross section
supported between said cross member and the
opposite portion of said yoke, a core piece thread-
ed in said yoke member and having a portion
extending within said coil, adjustable means for
retaining said core piece in a desired adjusted
positicn, a plunger having a portion extending
within said coil for reciprocation therein and
having another portion extending through said
cross member, a spring engaged with said plung-
er outside of said coil and bearing against said
cross member for yieldably restraining movement
of the plunger toward said core piece, a tubular
housing for said solenoid having apertures at
both ends, the aperfure at one end permitting
access to said core piece for adjustment thereof,
the aperture at the other end being large enough
to permit insertion of the coil and yoke assem-
bly, removable means providing a dust-proof clo-
sure for the first aperture, a flexible diaphragm
pierced by said plunger, an annular channel
formed at the margin of said second aperture
for retaining said diaphragm in sealed engage-
ment therewith, and means for supporting said
voke upon said housing. |

6. A solenoid comprising a U-shaped ferrous
yvoke, a ferrous cross member secured across the
open end of said yoke to complete a magnetic
circuit loop, a coil of annular cross section sup-
ported between said cross member and the oppo-
site portion of said yoke, a core piece adjustably
mounted in said yoke member and having a por-
tion extending within said coil, adjustable means
for retaining said core piece in a desired axial
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position with respect to said coil, a plunger hav-
ing a portion extending axially within sald coi]
for reciprocation therein and having another
portion extending through said cross membper,
resilient means urging said plunger away from
sald core piece, a tubular housing for said sole-
noid having apertures at both ends, the aperture
at one end permitting insertion of said yvoke
therein and the aperture at the other end per-
mitting access to said core biece for adjustment
thereof, means for supporting said yoke within
sald housing, means pierced by said plunger pro-
viding a closure for said aperture at said one
end of the housing, and means providing a re-

6

movable closure for said aperture at said other

end of the housing. |
| LELAND H, SNYDER.
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