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Al R PUWP FOR AQUARI UM, This invention relates to an air punp for an aquarium
for breeding aquariumfish or edible fish. An air ng;%gg;g;a?hg ng air
to fresh water or sea water in an aquariumis disclosed t!ance,
Japanese Utility Mdel Publication No. 57-50546. The disclosed air punp
has a case accomodating an electromagnet, a vibrating armwth a
per manent magnet provi ded at one end and facing the el ectromagnet and a

di aphragm coupled to an internediate portion of the vibrating arm

Wien the electromagnet is energized, the vibrating armfinely vibrates in
a reciprocatory fashion owwng to the action of the permanent magnet. This
vi bration causes expansion and contraction of the di aphragmto cause air to
be discharged from an outl et provided in the case. During operation of the

air punp, therefore, the case is finely vibrated and generates a vibrating
sound because the vibrating arm vibrates finely and the diaphragm

undergoes . expansion and contraction. Particularly, since t he
aquarium and air ‘punp are installed indoors, such fine vibration and

vi brating sound will present indoor problens, thus reducing the conmerci al
val ue of these articles. -2- This invention has been acconplished in the

l.i ght of the above, and its object is to provide an air punp for an
aquarium which can markedly suppress vibration and noise. 5

According to the present invention there is provided an air” punp for an
aquarium conprising a punp case having a first section and a second section
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AIR PUMP FOR AQUARIUM

This invgntion relates to an air pump £for an
- "aguarium for breeding aquarium fish or edible _fish. An
air pump for supplying air to fresh water or'sea water in
an ‘aquarium is disclosed in, for instance, Japanese
Utility Model Publication No. 57-50546. - The disclosed air
pump has a case accommodating an electf;magnet, a
vibrating arm with a permanent magnet provided at one end
and facing the electromagnet and a diaphragm coupled to an
intermediate portion of the vibrating arm. When the
U electromagnet is energized, the vibrating arm finely
~vibrates in a reciprocatory fashion owing to the action of
the permanent magnet. This vibration causes expansion and
contraction of the diaphragm to cause air to be discharged
from an outlet provided in the case.

During operation of the air pump, therefore, the
case 1is finely vibrated and generates a vibrating sound
because the: vibrating arm vibrates finely and the
diaphragm undergoes expansion and _contraction.
Particularly, since the aquarium and air .pump are
installed 1ndoors, such fine vibration and v1brat1ng sound

will present indoor problems, thus reducing the commerc1a1
value of these articles.



coupl ed toget her with a vibration .absorber: di sposed between the coupl ed *
sections of said case and capable 10 --- of absorbing vibration,-said

vi bration absorber having a hol ding portion for supporting a punp nechani sm
within said case. Wth the punp nmechani sm secured to the hol ding portion of
the vibration absorber, vibration_15 generated fromthe punp nmechani sm

I s absorbed by the vibration absorber to reduce the transm ssion of

vi brati on from t he purﬂﬂliﬁei;hm’@m bas hkegnugecompl ighadhdnebher educi ng t he

noi se |evel. {agel %Hd BBove Yé | larke 1¢8Sah{Rd iRO¥L YrdAe?@n  Of exanple
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only, with par I Cu Ce to the, acconpanying drawings. In the
drawi ngs: . Fi g&repwsf%%xmewg t‘?aJ’emG‘FE %ﬁ(ﬁﬁpﬁﬁeﬁﬁ enbodi ment of

an air purrp wmaem;degjﬁenmgél t he i nvention; Figure 2 is

a sectional view show e a| rrp of Fi ure assenbl ed stateV"
Fi gurebl’S is a perspecﬁq% r@ nBr%ﬁF i%g’ﬁ‘&ﬁfasﬁ?shom in -

Figure 1 vieprdvidednarhaibapmp aﬁtmt an aquarlum comprlﬁug.laepdmps a sectional

vi ew show ng [ g&gs f cordance with the
i nventi on. Flcgugefs‘gﬁ '%E‘ ?E'ﬁ Pgtaxz&nb%lgecaw # :t'%he ai r punp according
to the mventcpﬁﬁledme&hﬁrmﬁél @5 vibragion abspybere digpeeed by reference
nuner al® 1 hapetwbésh Sthes @olipDed Bertibhs cbﬁssmandasesa@r&pasmél on 3 coupl ed
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| a holding portion for supporting a pump mechanism
w:.thJ.n said case. , -
With the pump mechanism secured to the - | -
holding portion of the vibration absorber, vibration
- 15 generated from the pump mechanism is absorbed by the -
vibration absorber to reduce the transmission of

vibration from the pump mechanism to the pump dasing_
thereby reducing the noise level. : o
The invention will be descr:.bed now by way
20 of example only, with part:._cular reference. to the
- accompanying drawings. . In the drawings:
| Figure 1 is an exploded perspective view
showing an embodiment of an air ‘pump in accordance
with the invention;

25. . Figure ‘2 is a sectional view showing the air
pump of Figure 1 in an assembled state; : : A
. Figure 3 is a perspective view showing an
' air pump mechanism shown in Figure 1 viewed from the
back; and | . o
30 - _ Figure 4 is a sectional view showing a
different embodiment of an air pump in accordante with
the invention. - |
‘Figures 1 to 3 show a first embodiment of
the air pump according to the invention. The air pump
35 generally designated by reference numeral 1 has a
) first section 2 as its base and a second section 3
coupled with the first section from above. The second
'section 3 is coupled with and
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-83- secured by bolts to the first section 2 to compl ete a punp case 4.

The first section is in the form of a-di sh'with a'sHall ow recess. I t
has a central raised portion 5 of noderate height, thus defining an
annul ar air storage section 6 open to the top. It also has a pl urallty

of bolt insertion holes 7 forned outside the air storage section 6.

It further has a partitioning nenber 8 provided in the air storage
section 6 and an air outlet 9 formed an 4he. outer ,surface of the first
section 2 at a position thereof near the partitioning nmenber 8. The
second section 3 is in the formof an inverted cup It has an increased

t hi ckness port.ion 0 .for out L ower e. he | ncreased

t hi cKness BortsFSH fé | O% &% i htr%f %&F%It g’r‘chll oh %gt Eﬁmgg g?ha sB¥BRd
sect™on 3 iscaseplded to the top of the flrst section 2, and bolts 12
inserted through the bglhfe | ASQETLLR;4 AT Endr EYER bﬁtQ §0eni PetRasgd

t hi ckness portion, thus conpleting t e purrp case 4. At time, a support
disk 13, a fisbaliiow atrle(ﬂe%sorbTeﬁr hesRl eerervhraisedt PeEta88or Ber Of5

are incorpor ah@ée%la% thdidiey  EHULr i DAy éﬁeuiafstaaﬁd §8608ge

sections 2 and 3., The su ort di k 13 has subs tially th ame. g
as the secondS8&&°%h 6 oPethd% R ghtt '?Jﬁ‘fﬁ PaPr B eBH‘Bﬂ 18Y¥¢ oP%red
at an eccentr bolRosiinsg¥t.tibie fHdlsés VI'brﬂadnnma apsosbde 8Hei satlrskstbkagand
Q?Sasggﬁt ﬁgi:? P‘?H‘E’eh |ngcyrtuab e‘+ '?h e glaaésﬂo%?{ ag{fkféggngtnd%%%bsgsg?ge
vi brati on. lsmvmendsumtmeatam sinymdsersectien @ audpant aporohbhets 9
nvbicd 1 om t hOTEIeE o ¢ e R (e  per, ectiiehl 4l 0B o
pos:.tlon thereof near the partitioning member 8.
The second section 3 is in the form of an invérted
cup. It has an increased thickness portion 10 formed
about its lower edge. ' The increased thickness portion 10
is formed with a cord insertion notch 11. ) -
The second section. 3 is coupled to the top of the
First section 2, and bolts 12 inserted through the bolt
insertion holes 7 are driven into the increased thickness
portion, thus completing the pump case 4. At this time, a
support disk 13, a first vibration absorber 14 and a
second vibration absorber 15 are incorporated such that
. they intervene between the first and second sections 2 and
\ 3.

- The support disk 13 has substantially the same
diameter as the second section .. 3 and has an upright tubular
projection 16 formed at an eccentric-positibn.

The first vibration absorber 14 is disk-like and
has substaﬁtially the same diameter as the support disk
13, and it is made of a synthetic resin having rubber-like
elasticity so that it can absorb vibration. The first
vibration absorber 14 has a support portion 18 rising from
its upper side. The support portion 18 is positiqned
inward from the edge of the vibration absorber 14 &#nd its
sectional profile is substantially that of an inverted L.
It has a groove 17. The first vibration absorber 14 also



sectional profile is substantially that: of: an Inverted L. It has a groové

17. The first vibration absorber-14 also* *24-"has a cylindrical
portion 19 forned on the inner side of the support ™ portion 18. The
cylindrical portion 19 is fitted on the project.ion 16 of the support disk
13. The second vibration absorber 15, |ike the first vibration absorber
14, is made of a synthetic resin having rubber-Iike character and is
capabl e of absorbing vibration.- 14 is annular and has substantially
the sane outer dianmeter as the support disk 13 and first vibration absorber
14. The second vibration absorber 15 has an inner ring-like portion
20 whi ch | ;& Al 5 of
the first Lobt: oro ot o) 41, pEe7aq")o! EOERER BR, LHE, gk e o 21
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and 15 areffefs@®don the Pppb§ectioh LHSEEL tRHE babbazl;zdlsuchqse holes :
being--forned in positions cgrre on ol es 7 of

the first section € TF@COR pﬁbggaga?gkabigrg Rgé fﬂf q £1E84
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above and ate " "areé rnser rst and secon
sections Zykhkﬁtﬁon--A‘bbnplﬁeéhaﬁl§ﬁ1Elebaﬁoﬁﬁbéﬁa@ﬁ1?dé¥b¢h@héamﬁrst

vi bration abso¥ Refadéeed NEs Eﬂépsu§BSP€”&§§k223h§§daf&?@&'C%Hbra&ﬁ%% 24
mounted on top of a disk-1jke base 23 a ront. — The

|9
vertical 2h$ r ohs. ac?EﬁnnﬁﬁF@Ed V1§ réFéBPrBE&QﬁQ@‘ §§ has i@ at i on
arm 27 wi tinnér PeifGPike portion 20 which has substantially the w

same diameter as the raised portion 5 of the first section 2
~and is supported by a plurality of beam portions 21, ]
The Supéort disk 13 and the first and second

vibration absorbers 14 and 15 are formed with holes for
“inserting bolts 12, these holes being«formed-in positions
corresponding to the bolt insertion holes 7 of the first
~ section 2.

'The_ support disk 13 and the first and second
vibration absorbers 14 and 15 are stacked in the order of
first vibration absorber 14, support disk 13 and - second
vibration absorber 15 from above and in this state  are
inserted between the first and second Sections 2 and 3. = a
pump mechanism 22 is mounted on top of the first vibration -

_absorber 14. _

“ The pump mechanism 22_has_a.vert1cal frame 24
mounted oh top of a disk-like base 23 and is. .open on the
front. The vertical frame 24 accommodates an
electromagnet 25, a vibration arm 27 with a pefmanent
magnet 26 provided at one end and a dlaphragm 28 coupled

~to an 1ntermed1ate portlon of the vibration arm - 27. A
tube 29 for guiding air discharged from the diaphragm 28
depends from the back side of the vertical frame 24. The
base 23 is formed at a position cbrresponding;to the lower
end of the tube 29 with a small hole 30. .

The pump mechanlsm 22 is supported uprlght on top
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magnet 26 provided at one end and a dlaphragn128 .coupled to an

i nternmedi ate portion of the vibration.'arm:-27: +A tube 29 for guiding
air discharged fromthe dlaphragn1 28 depends fromthe back side of the
vertical franme 24. The base.23 is fornmed at a position corresponding to
the lower end of the tube 29 with a small hole 30. The punp nechanism 22 is
supported upright on top -5- of the first vibration absorber 14 with
the edge of the base 23 fitted.in the grobve-17 forned in the support
portion 18 of the first vibration absorber 14. At this tinme, the
cylindrical portion 19 is inserted upwardly through the small hole 30 to

provent div ecloONRe! £y i1 AL EESh OMbdSebs A NGy RO I EIeaTc o [ She
:

vi br.atj-on abso 14 supportin anism 22 is stacked on top of
the Support dikage 2R3 t Q%ﬂl#fdrt%lgb‘bw?oh71§°¥@eﬁilti‘Bd &het hsupport

proj ection 16 paidde 19veF @iyl Q{xébeviybstz?&nlébaewetl cally hictt @@hison
t he upper end of t he R’tﬁczj ection Furt her cond, vibratio
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vibration absqrber 15 ar et, qn h first section 2. Then, the
second secti O%rspjec i ﬁéewalt%‘n *flﬁg %%Sé g?nachani sm22 with the cord
25'_of the el ectronagriie  25irgfssetbratboyhabserber ché 1supporitd ngut Shee

of the second I doRf eqfe d 3
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urged agai nst t I rst vlbration absorber 14, and
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12'\nay be fitted on the upper end of the projection 16. Further,
the second vibration absorber 15 is placed on the lower
surface of the support disg 13 and then the stacked
first vibration absorber 14, support disk 13 and second
- : vibration absorber 15 are set on top of the first section 2. .
Then, the second soctlon 3 is fitted on the pump' mechanism
— 22 with the cord 25‘ of the electromagnet 25 passed
through the notch 11 to the outside of the second section 3.
Then, the lower end of the second section 3  -i8 urged against
the edge of the top of the first vibration absorber 14,
and screws 12 are passed upwardly through the bolt
insertion holes 7 and firmly driven into the increased
W, thickness portion 10. If necessary, bolts 12' may be
driven from the lower surface of ;he raised portion_s_into
the 1lower surface of the support disk 13 for even firmer
securement of the first section 2 with the support disk 13.
When the air pump 1 is assembled in this way, the
first vibration absorber 14, the support disk 13 and the
second vibration absorber 15 intervene between the coupled
portions of the first and second sections 2 and 3, so that
the pump mechanism 22 which generates vibration and noise
is supported solely by the first vibration absorber 14 and
is not in contact with the second section 3 or first . section
2. Besides, air discharged from the diaphragm 28 is
transmitted through the flexible tube 29 to the air
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driven fromthe | ower surface of. the raised portion 5 into the |ower
surface of the support disk 13 for.even-fi'rmer securenent of the first
section 2 with the support disk 13. Wien the air punp 1 is assenbled in
this way, the first vibration absorber 14, the support disk 13 and the
second vi bration absorber 15 intervene between the coupled portions of the
first and second sections 2 and 3, so that the punp nechani sm 22 which
generates vibration and noise is suppolted solely by the first vibration
absorber 14 and is not in contact with the second section 3 or first
section 2. Besi des, air discharged fromthe diaphragn1 28 is

transmtteg gh exi.bl ¢ .t 2 %%@ qﬁg ectlon
6.to fil Ithpgggct S%g%léh b|6f o?g leEg'lln%h& | SC rlgjen(rj from tfhe out %
Thus, thedigrhargadpfromotbe ﬁéﬁleGeﬁerate fi-ne vibration or .noise butsﬂ |

very quiet during Oﬁﬁﬁatloehewh'ﬂrt heuaipt ar deRls PhRIY Qlerleia telPRO e
portion 18 retained b peri phery qf tgﬁllomer end of the second

|
section VlPﬁ€t§BBp8¥t“86FF| Htléscgﬁﬁgthéeﬁe ring AREratiAisupport of
t he punp nrecham sm @2ths thei pheeeeperiphiclrer ofptﬂhfeatsummmﬁ fpoxtion
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st orage se air wout-gs X puls I NQ f
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of this odi nent | rectangul ar 1n hi's "enbodi nent 1 s t e sane
i n const r UEBFEReTras PPFléatFPBSfilénﬁééP’rréﬁtsc G985 fxomgtthe g

-vi brationzgbsggbpuriéred B9t bRiAY @edreldndin R air storage section
6, so that air does not flow out as a pﬁlsating flow from “)
the outlet 9. . Thus, regular air bubbles are formed in the
aquarium. - o
Figure . 4 shows a second embodiment of the
invention.  The air pump 1 of .this' embodiment is
rectangular in shape. This embodiment is the . same in
uconstructioﬁ- as the first embodiment except that the
second -vibration absorber 15 is not provided, that the
- first vibration absorber 14 is formed in the shape of a -
rectangular ring by removing its central portion and that
- the tube 29 'is directly fitted on the pro:ectlon 16 of the
support disk 13. - : '
' Parts shown in Figure 4 and designated by W
numerals 1like those in the case of the first embodiment
. are alike in consf:uction.1 _ |
| While two preferred embodiments of the invention
have been described in the foregoing, they are by no means
limitative, and changes. and modifications may be made
without deﬁarting from the scope of the invention as set
forth in the accompanying claims.- _

According to the invention, +the pump mechanism
which generates fine vibration and noise is supported by
the first.vibration abSorber end is not in ‘contact with
‘the pump case, so that vibration generated from the pump
mechanism is substantially entirely absorbed by the first

o
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fi'rst vibration absorber 14 is fornmed in the shape, a: f ect angul ar
ring by renmoving its central portion and that the tube 29.i's‘dir_ectly
fitted on the projection 16 of the support disk 13. Parts shown in
Figure 4 and designated by nunerals |ike those in the case of the first
enbodi nent are alike in construction. While two preferred enbodi nents of
the invention have been described in the fpregoing, they are by no neans
limtative, and changes and nodifications may be nmade w thout
departing fromthe scope of the invention as set forth in the acconpanyi ng
cl ai ms. Accordi, t.0 th in ention, . the nm, rrech i sm whi ¢ ener at es
fine, vibrati Sﬁ?’gﬁ&"ﬁ& \é’ﬁfppﬁﬂ' teeloimldﬁ'i%ef’f'?? st %‘?’a‘i"? o‘hpa rHEP and
is n(‘):rtfis‘l n contase.w t lInt heaqmrmoa'e,se sisnrd heitr \d schd myed) ehoomat gk f rpump he
punp chani s t g fially t {}-ﬁ

vi bration absc{‘?relgzlr""%;i%%el :}'m nat e &rgéa w%r:}?f ?? % : J%:‘ééleon bﬁtyore
addition, sihedngir ddisstiexgssti foharaudte tfmrﬂut’ﬂe%ﬁl.anllsﬁnl% possiblg orkal in
the air storagecveth Mkl HAIG F SHIRMEGAATLHON ! | She 414 S

possi ble to prevent pulsatin | ow of di scharged air. the a| r punp
according to PHED RESALAIP gdey dev e Hol Rt é“"b\f ha qﬁ%tm%‘t%d{r arft

probl em of gemgighit orenthhd‘um%dy tp'zaiul@m G f N ifdraSion ot find Sy i don

useful in practlc ir for an aquarium
conprising a noise, so tha]’c it is hlghaly xPserg)ul in practice.
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punp case having a first section and a second'section'S coupl ed
together with a vibration absorber disposed bétween the coupl ed sections of
sai d case and capabl e of absorbing vibration, said vibration absorber

having a hol ding portion for supporting a p_m_nnchamsm_w—t—m—n sai d case.

10 2. An air punp for an aquariumaccording to claiml_ wherein said
first section is formed with an air storage s‘mul‘ﬂmgmmu!“mtarged from
sai d punp nechani sm bei ng suppfi %d‘to said ai - before
bei ng di schargredMsq t he outside. 3. An air ‘punp accor di ng to claimi1l
or claim2, wherein said first section is general I y di sh-shaped, said

second sectlon is an inverted cup-shape; 20 - ‘and said vibration
absorber is adisk-Iikénvaiy gpumpnfarhaor bquarami adn@u:ﬁ.smngead punp nmechapism

rchin oo AP HER s eriais sar b o °.0
An air Spunp fesupded mbbt%mmﬁyoameﬁbéﬁ-éﬂés%scrl bed with
reference to wtd:eaa ﬁﬁ@vwbdpleahse@ﬁm&parysaﬁd bW BAA- capable
of absorbing vibration, said vibration absorber having
_ a holding portion for supporting a pump mecham.sm
- within said case. . =

10
2. An air pump for an aquarium according to -
' claim 1, wherein said first section is formed with an — o

air storage section, air discharged from said pump
mechanism being supplied to said air storage section
15 before being discharged to the outside.

3. An air pump according to claim 1 or claim 2,
wherein said first section is generally dish-sh;aped,

_ said second section is an inverted cup-shape;

20 and said vibration absorber is a d:.sk-l:.ke
vibration absorber, and _

wherein said pump mechanism is accommodated

in said inverted cup-shape section by securing said
pump mechanism to said holding portion of the

25 vibration absorber. "

4. An air pump for an aquarium substantially as
hereinbefore described with reference to and as shown
in the accompanymg drawings.




