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- RicHARD RADﬁATz, citizens of t]_:Le:'Uui'ted States, ‘re-

- To all whom. it may conéern-

ASSIGNOR TO SAID MATCHETTE. |

, OF MILWAUKEE,

. vacUUM CLEANING SYSTEM. =

' No. 870,981.

' Spqciﬁﬁa.rf:ifml of Letters Pa.i:ent. )

~ Patented. Nov. 12, 1907. -

Be .it known that we, FRANK J. MATEHE'ETE_ and
siding at Milwauklee, in the cminty of Milwaukee and
‘State of Wisconsin, have invented: certain new and
useful Improvements in Vacuum

) had. to the accompanying drawing, forming®a part
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th ereof.

- This invention relates to apparatus for removing dust’
~and dirt from various articles such as
. ture, floors, walls or the like.

- simplify and Improve the dbnstruction and operation
' controlling means; to |

carpets, - furni-
Its main objects are- to

of the vacuum-producing and . _
reducé the cost of apparatus of this class; to economize

_Bpace and -power in its stallation and operatian;i to
- 8ave time, labor,

care and attention in the operation
of the system and . ) .
sterilize or render innocuous the air and any dust which
may be discharged therewith from the system into the

outside air; and génerally to simplify and:improve the -

construction and operation of apparatis of this class.
+ The invention” cqnsiétﬁ' |
ns of ?-:I;!ﬂ-l‘ﬁw]iﬁt&iﬁa;fte; particularly de@ﬁhed

and pointed ‘out in the claims.

In the accompanying draw

seveml.ﬁgure&_’” L |
Figure 1 is a general view partly

~ partly. in Ver_t_ica_l_‘sectlénl of ¢pparatus embodying the

35

40

~ tools, implements or apparatus to be operated by

“at convenient-points . with. atulﬁ:;s}pr

0

Py

Anvention; Fig. 2 is a view on an enla

in elevation and partly in”v"‘eﬂ;icﬁl section of a .p'ﬁrt of |

the apparatus shown: in Fig. -1 ,
horizontal section on:the line 3

controlling valves which are associated with the clean-

ing tools, and Fig, 5is a Croge section of the same on the -
- - e e Tl - .

line 5 8, Fig. 4.= . -~ Tar o T
~ d’'deésignates a suction Pipe or main with which the

vacuum are connected. _Jor example, as shown in Fig.

L)

1, a sweepgr, nozzle or suction head b is “detachably
which is',proiride_d
870r branches, each
having a valve'd. The various ‘tools

and the hose Béct;'iqna; ‘are provided with couplings ¢

Jnd / for readily connecting and disconnecting them,
and other portable cleaning |

Jtipiéments are provided in or:near their handles, as

¥hown in'Figs. 1, 4 and 5w1th valve b/ for more. readily _ _
o SR T @AE & e pro- | screw 3, threaded

lppliua.ti;}n filed J anuary 15, 1_906. Serial No, 296,089,
[ venfin'g waste

. The pipe a leads into the upper

—

| . Cleaning Apparatus,
of which the followingis a. specification, reference being

‘collect therein,

in keeping it in working ‘order; to
with a valve o is connected
tor and terminates therein

in certain novel' features cof
. construction and.in the peculiar arrangement and com-

U L -Or ejecter s.
. rawihg which illustrates only
~one of the various forms orethBodiments of the inven-

o . flow of air
- - -tionlike characters designate

the sime parts in:the |
] As shown in Fig: 1, th
‘ward into the central -and

~dust.. The blast or jet

Fig. 8 is an eﬂlarged |
S, Fig. 1; Fig. 4 is a

; BE _ _ i provided with a.valve « for
- longitudinal section on an, enlarged scale of one of the

fluid pressure supply from the apparatus. .
. The supply of steam or other pressure medium to the
" - Oy an automatic governor v, the’
operation of which is mainly controlled’ by the valves™
b’ amsociated with the cleaning implements. As shown
the: '

h | _ ‘or implements.
‘used with the system, the branches of the suction main
'} to the"'aapimtm_'.. The ;p_i‘stﬂi} chamber

‘the end opposite the valve bya pipe 2
dust separator ¢, or with any other

or one tool is changed for another. - .. -

dust separator g, in which it is provided with a
tial nozzlé % or 18 bent as shown in Fig. 3, so as
a vertical movement to

tangen-

'.. '...- T . ? ‘ -. S - \ )
of power whenever wotk is discontinued .

to give .
| 0 the air and thereby facilitate
the Separation of the dust and dirt therefrom. The

. %on
&

part of a primary -

lower part of the separator’ is preferably ‘comical or -

dceess to the hlt_éri_trr of the separator, and if desired, for
removing from time

For removing the dust and
door 1, the separator is provided on one side near the
bottom. with a. water supply '
and on the opposite side with
a valve m. Another water

P, for loosening and washing down into the discharge
Pipe I the dirt and diust : '

- From-the separator g a pipe ¢, having a check _vﬁ.lirég r

pipe j.having a valve k, |
a discharge pipe ! having- |
supply Pilpe n provided

with the top of the separa-
with a rose or sprinkler head R
750
| rt ‘which are apt to cake and =
stick to the walls of the separator. R |

‘which closés towards the separator, leads to an aspirator
*-This check valve may however, be other-

funnel shaped, termihating at the bottom in an opening
which is provided with a door or closure ¢ for affording = - |
65
to_time the dust and’dirt which =
dirt without qpe_lqzhling‘_ the |

70

80

wise lncﬁ.ted,'_prﬂvi,ded 1t°is arranged to Pprevent back |

not in operation. -

upper part of the separator

where .the air is the least agitated and /is freest from

fluid pressure, (not shown,) and this pipe is preferably
wanually shutting off the

aspirator is contrelled by an

pipe ¢ preferably opens up- . -
86

into the suction main when the aspirator is |

dust., nozzle of the aspirator is con-
nected by a pipe ¢ with a steam bhoiler or other source of

in Fig. 2, a form of governor suitable for .the purpose

consists of a valve w, formed or conpected
larged piston. head z,

The valve and piston head are preferably 'ma;-.d-é '
low and open at the larger end, to receive
Spring z, which normally holds the valve

made hol-
a Jong spiral - |
open as shown' -

Do,

-onhec Wlth&nen- .
_ and fitted therewith n a corre-- PR
-spondingly shaped casey. =~ . | |

in Fig. 2, 50 as to admit steam. or other pressure medium..

- ",

with the prlma.ryfﬂﬁ

convenient part of -

the system in which a vacuum is to be maintained. A

in '_th'e case y: at the end. opposite th e

90

100 .
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valve w, serves to ed]uet ‘the tension of the eprmg z 80 | tion of the apparatus or as the reeult of leaLege, the

tha.t the va.lve w111 be. clceed by any deerred degree of'
{ justed to admit steam or cther pressure medmm to the

- aspirator, the spring z opens the valve w: The aspira-
.tor is thus started and cehtmuee to epere,te until the

vacuum.

A wa.ste pipe 4, 1e.a.d1ng frcm the lewer ende ef the

piston and velw.re chambers, ce.rnee off any Weter of con-
densation that may form. therein and would otherwise

mterfere with the proper operation of the governor.

- The use of a long spring z which is permitted by al-

| lowing it to extend t.hrough the piston head and valve

10

19

- without 1ncreaemg the length of the gOVErnor, avoids -‘
| a.ny considerable variation in the tension of the spring
within the Im:ute of the m-::uvemem: ef the va.hre and

piston.

A secendary dust eepar‘rtcr 5. fer remewng any ﬁne -

dust that may be drawn. with the air from the primary

" separator g and for eeperatmg water of condensation and

25

30

- 3b.
| ~ steam or other pressure-fluid in said aepxretor

- 40

49

dirt from:the steam and air-1s preterably prewded ‘and

chamber, au herelnafter explained.

. From the- upper part of the separator 5 an eu' a.nd |
etea.m cutlet pipe 7 leads mtc a chlmney, eta.ck or flue,
or the air which has been: sterilized and. freed: from duet..‘-

and dirt ma.y be dmcherged du'ectly 1nte the etmcs—

p-here
- A dlecharge plpe 8, prefembly fcrmed or prcwded

wrt.h a trap, leads from the lower part of the eepara.ter 54
into'a sewer or other convenient waste conduit. R
- The system operates as iollows: The valve 15 belng |

opened and steam or other fluid under preeeure being

'cleanmg tools or mplements b, is drawn l:hreugh the

suetion pipe a into the eepara.tcr g by the e.ctlcn of the
| From |
"logsens and weehee the diart, and dust 1ntc the dlecharge-
‘pipe 1, which cq;ﬂd;ucte thern off mtc a: sewer or ether

thée separatoer g the air, from which the coarse dirt and
the-grester part of the fine dust have been eepe,mted is
drawn - through the plpe g and check valve r into the
aspirator, from which it is d-leeharged with the eteem OF

other fluid employed to operate the’ aeptra.tor
of a rise in the vacuum to the limit at which’ “thez

e.tr is exeha.nged for one using ]eee the increased vacu-

-gim: whieh results, acting on the valve w and piston:
* head x, cléses sokd valve, cuts off the supply of steam or

- "other preeeure Auid to the aspirator and thereby effects

.60

0b

a mvmg in power aceerdmg to the extent of the Bus-

pension or reductteh of work. - When the operation of

the asplra.ter 7.3 etepped the check valve r closes, there- |}

by preventing ‘reduction and wasté of vacuum on. ac-

count of thd back flow of air througli the aspirator into
‘the primary eepa.mter g and suetioii, main ¢, and while
the aspirator reinains inactivé and the' check. va¥ve

closed; the dust and dirt. efitrained with the ait flowing

'mﬁo- amd main: ffom 8 clea.nlng 1mpl-ement wh::ch con~
tivues in operattcn wﬂl be. deposited in ‘or drawn to- |
wards Bmd ﬂepmtor “which:thus serves as a low’ pres-
sure reservoir as well as & duvt zeparator ami dust re-’
-rptlck Whﬂle‘tﬂ' uthe reau]t D!"I:he normal operl- I mag' be emplcyed under premure to: cpe-ra.t.e the 2@15

In cf).se‘-‘_l
v_'l.
ernor v 18 e.d;ueted to .cut off the supply - of steem o,
other fluid nnder’ pressure to the agpirator, by reason of -
¥ complete or partial stoppage of the admission of air
into the pipe-a, as for examiple, when work with cledni-
ing 1mple1nent is discontinued -or its cennectlen with

| said pipe is cut off,-or when an unplement umng more

pressure falls to the limit at which the governor is ad-

70

*-preeeure rises to the 111111t at whlch the governor is ad-

N connected with the discharge of the aspirator s by e."___
tube or pipe 6, which serves as a ster lllzmg amd mlxmg-

- 20

admitted: through the pipet tothe eep1re.tcr $, 4 vacuum. |
‘or low pressure is preduced in the .a.ppemtue and: air -
‘with dust and dirt taken up or ce]lected by one-or mere

]

- justed to close said 'valve

‘in service approximately only half the time:
manner in a five sweeper plant the eeplre.tcf will have .

‘to operate but one-fifth' of the timeé to maintain the re-
-quired vacuum fcr the continuous operatmn of a single
sweeper.’

-

will centmue in operation; consuming steam or -fluid

under pressure, for longer or shorter pemede according
to -the varying demands upon the system. For ex-
| ample in a plant having an aspirator designed by con- |

tinuous eperetlen to keep a certain number of eweepere
at work simultaneously; if half that number are cut out

The e.eplratcr wil thus be
_autcmetlca.lly etepped and started at varying mtervale_,
“while one or more cleanmg implementa are in use, and :

80

by closing the controlling valves b/, the.eep-imtcr will be

It will'be eee:n therefcre, that the: ectrcn of
the gcvemcr whlch ccntrcle the consumption of power

~for-the operation of the vacuun.-producing means is
-itself controlled by the valves b which are associated
| with the clea.nmg mlplements end are ccnetenﬂy at
{. hand. | | -

The 11m1te at Whl(‘h the gcverndr acts tc etep- e.nd start

controls .the-..tenemn of the eprmg Z, "
The dust. md dirt ‘eollected in the lcwer part ef the

In 11ke. |

89
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the aspirator-are varied for mamf,ammg 2 higher or
lower. preeeure by the adluetment of the SErew. 3 Whl.ch "

95

Separatcr q me.y be removed frcm time to time by gpen- .

ing the door.i or preferably WItheut opening the door-
by cpemng thevalve m angd either or both-of the valves .
k and o.

In the latter case the Water'admltted into: the
eepereter threug]:ir either or both of the: ‘pipes y and. n

convenient conduit or receptacle

~Any dust Wh.lch may be: dm.wn- from the pnm&rv.

eeparater k'a into the mplrzttor is'carried with the stesm

100

105

“or other e}erﬂ.lzmg medium w}m:h. A8 prefemb]:y em-"

plcyed toioperate the: aeplre.t})r lntp the wmixing tuboe
or'chamber 6, where' it is- mixed and. aglcmemted or
etuck tcgether with . the . cendaenemg stemm. The air
with whatever fine dust may be eéntrained. therewith
-into the aspirator, coming into contact and mingling

with the steam issuing frem the nozzle of the aeplremr

110

is -thoroughly sterilized and rendered inmecuocus in 188 -

passage thrcugh the tube or chamber 6, frcm which. it

i8 d1echarged into the eeccndary separator 5. “The fine
dust thue stuck together with condensed etemm, enter-:
ing this eepanter, settles thewein and is. dleeherged -
through the pipe 8. into a sewer or- -other waste conduit
‘or receptacle while. the air and dry steamn are ¢ischarged:
| .through the pipe 7 into'a chimney or other flue, or may
‘be. d.lechatged w1thc11t harm or cb]ectmn dueﬁ:ﬂy mtc- -
'-the &tmephere o E
" 'Fhe eperatmn cf the asp::reter and of the duet sepa~- -
_"ra.tem reguires Tittle or no attention and cave, eXcept:

115

120

125

to open’ i‘.he valve % in case it is closed, and to remove

the dirt and dust fmm. ‘t.he pnmary eepam;lser y frem-
"umetc time.
" In phee ef eteam o-thﬂr u:gente Such as air-or gee |
130




'8 76;’9“51_

rator, and for stenllzmg the dust and air dl;:.(,harged |
from the system, the air, gas or other agent ‘Whlth 0p-'
erates the aspirator may be heated. - |
The apparatus as herein shown and desecribed may
5 be used without change for other purposes thin clean-
ing -by. almply connecting the machine,- appalatua or
tool to be operated with the suction main =@, It may-
be utilized for doing different kinds of wark at the
same time, as for example, it may be used when re-
10 quired for claamng purposes and for operating elevatol )
- doors, heat regulating apparatus and the like. =~ -
“’hen used for other purposes than,  as well as for,
removmg dust and dirt, ihe primary separator ¢ serves

as o reservoir to prevent: audden or extreme- fluctua- |

15 tions of pressure or vacuum in the ayatam and the SCC- -
ondary separator serves to separ ate. water fram steam_
when uscd to operate the aspivator, . :

As will be readily underama& by those Bkllled in tha '_
- art, the embodiment of the :tnvamlun herein ulq{*laaed_

20 is for illustrative purpose and to explain the aalmnt'..

Afeatures of the invention, the ('halatl{ H"ithE ui which
-are pointed out in the L'Luma |

- We claim:

1. In a vatuum aleauing ayatam. tle u:mbmatian of a
25  suction pipe, vacuum produciiyy meany in connection  with
suld pipe, and an automatic governot: aciuited by varia-
tlons of vacuum in the apparatus to au,tamatlually aautwl
T]w action eof the vacuuvm producing iIIt.-HIlE. : -
. 2, In a vacuum cleaning system, a-dust separator, a
.30 por tahla suction head In. operative connection therewith
‘ .r;uvm:uum producing meansg connected with "said separator -
?"arai normally acting to praduce a vacyum therein, and an
‘a™omatic governor.actuated by varlations of vacuum - in
__ said: aaparatar for autn'nafic-ally coatmlllng the apalatiau
- 88 of the vacuum producing means, B
_ 3. In = 'vacuum cleaning system, a dust separator, a
 portable suction head in operative connection therewith,
a valve to control the operative condition of said suction
| . ‘head, vacuum producing meéans connected with sald sep-
40 ;!atm and an automatic governor actuated by variations
. of vacuum in the separator-for ‘automatically starting and
atappin;, the operation of tha vacuum praducing means
to cause the latter ta malntain a- predetarmined vacuum
-in the aaparatar' . : |
45 4. In a .vacuum cleaning Byatem the combination of 4 .
suction pipe, vacuum producing means in connection with’
-Bald plpe, an nutumatiL governor actuated by. variations in.
 degree of vaauum in the apparatua and Lﬁutralling the
~operation o€ the vacuum producing means to maintain
B0 a pledatewmlned vacuum, and a check valyve for preventing
“back flow. 6f aiv into tha apparatus when the vacuum,pro- |
ducling mi!ana iIs inoperative. - : -
3. In‘a " vacunm claaniag system, the cambinatiﬂn of a
aactiaﬂ""pipe, a .valve cnntralling the admissioh of air to
&b .anid Plpa, vacuum producing means in. connection with
~sald Plpe, and means operated by variations In degree
" of vaeuum In the apparatus to cause the vacuum pro-
during meana to T operative when the vacuum falls to
a. predetermined preaaura and to asutomatically stop the
60 npmatmn of the vacuum producing means ‘when the ]:_:ue-—
' tiutarminad ﬂraeuum has been attained. | $o
G. In A vacuum cleaning systein, the rombination of a

L

said-plpe, a valva for controlling the. aperatlva condition
-85 of sald suction head, vacuum producing means in connec--
' tion with sald. pipe, and an automatic gavalnm aparateﬂ.
by varlations in degteq of vacuum within the apparatus

and t-antrnlling the ﬂperatiaa of the aaid vac:uum pro-

| duelng means, | _
70 ‘7.Ina vacuum éihatﬂﬂg apparatus the r:ambina‘han with
- a suctlon pipe a.nd ‘valve controlled air inlets connected

with sald pipefo¥ Epntvl:alllng the polnta of admission of
atr to the pipe; uf ‘méans Yor exhausting alr from sald pipe,.

. ,and-a govemior cnnnected awl'th sald suction plipe and w!th

sietion pipa a portable suction head flexibly connected ta' ,

-

the air exhauating means, said gavarnur ‘baing reapnnaive |
| to the actuation of the vlave controlled inlet and in tutn-._

aantmlnng the operation. nf said air exhauatmg maana e

aul::a.i:altu:lallyr as daacribed.

8. In a vacuum ‘cleaning apparatua the. camblnatian
- with a auatlan pipe and a valve far cantralling the ad—
1 -mission. af alr to saild pipe, nf' maana for exhauating air.
" from "said pipe, a lnw pressure .or vacuum reaervah 'an,i:h;~
‘whichr said suction plpe and air’ exhauatiag means have |

cammunicatiau and a governor connected with sald t‘ea-

cervoir and said air axhauating means, sald governer balng
-actuated by variations of pressure exerted thereon through .- -

said 1-aaervalr, and ‘in turn: autamatica'lly cantlalllng the

85

qperatlaa of said - exhanatlng ‘means, aabatautially as :-

‘described,

9. In a vacuum :'Taaning apparatua, the eambinatian 01‘
a auatlan main haviug a valve controlled inlet connection,

an aspirator uamumnieatin" with and adaptad to Lxhauat

alr- from said- main -and having a ﬂuid pressure aupp[;}
connection, aud an autowmatle guvmnur ad.:pted to .open

. and close said pressure supply connection aLcmding to
variations .of vacuunm in tha awtam suhatautlalb as de- .

scribed.

'10. In a vacuum claaning appala’rua tha cambiuatiua af

8 suction: main provided with valva controlled: illlL.l. con-

nections, va('uum .producing . ‘neans {:ummunicating with
and adapted to exhaust air from said main, and an iuuto-
matic governor . constructed and arraagad to stop -and -

tiong of vacuuin In the gystem, substantlally as. danm bed.
11. In a vacuum cleaning apparatus, the combinatign of

a, suction 'main having valve controlled imlet eonneec-.

tlan.a-., an - aspirator cammuniratmg with and adaptad to

exhnust aly from sald main, & fluid pressure supply con-

nec¢ted with sald aapiratm an automatic governor ton-
structed and arrvanged to close and open the fluid prea—
Sure aupply to the aspirator according:=to variutions af

90

95

.-

100'

t start the vacuum ,producing means according to varia-. -

10_5*_'

110

3

vacuum in the system, and a check valve arr anged to pre-. -

vent back flow of air Into sald maia aubatantially as de-

115

scribed. . - - :
“ 12, In 11 “vacuum cleaning apparatua, tha cambinatiaa

of a suction maln, an aspirator communicating therewith
and having a fluld pressure supply  connection, and an
auxillary separator cennected. with the. dlacharge of the

aspirator and bha¥ing a liguid trapped discharge connce-
‘tlon and a sgeparate gaaaaua ﬂuu:l diaaharge, auhatantially

ns described. " :
13. In a vacuum elaaning appa1atua, tha camhinatian

_af a suction méin, an asplrator communicating with sald . |
main and having a.fluid pressure supply connection, an -

125 .

automatic . govérnor eonnected with the vacuum side of

‘the a;}ratem and controlling the supply of the fluid- pres-
- sure medium to the aapitatar, and means fTor adjusting

the gnvernar ta open and close said pressure supply con-

nection undm different degrees ‘of vacuum, aubstantially

as described, - . .
14. In'a vacuum claaning appaL atua the cambinatlan of

a suction muin, & low pressure reservoir into which said
niain d!achargea an aapiratar -connected  with sald reser-,
‘volr and having a pressure supply - conmection, angd. a» o
separator connected with %he diaaharga of aaid aapiraﬁl‘ :=1 3 5

aubatantiall? as dea{,ribeﬂ . ¥ - ;

- Tn:.a Yacuum {:!aaning apparatus the Eﬂ-ml}inatinn of - . ..
0 suctiun in, ‘a. low pressure reservolr cofinected with - -
‘salid main,rx

baving a pressure supply connedtion, a check’ valve ar-
ranged to prevent back How of air infv-said reservoir, and
an automatic governor comnected with. the suction side

aapi:atar connected with said reservolr and

of the syvstem and cantralllng ihe praaaura aupply to the
aapiratm substantially as deacrlbed - e

- 16, In a vagcuum cleaning. apparatus ‘the camblnatlnn of

a aactinn main, a low pressure redervoir connected with
said main, an aapiratm connected with said reservoir and -
having 'a preaaula aupplr connection, a ‘eheck valve ar:

ranged to prevent back ﬂaw of air inta said reservoir,
il autamat&c ﬁvernar for Eantra]lim the pressure supply

to'the’ aapiratm' and ‘a separator._connectéd with the dis-
r {:harga of the aspirator, auhatantlaﬂjr % described.

17. Iu a vacduum: aleanlng apparatua the cohbinatiou of

\ a auutlm: main prﬁvldad with a ‘P"ﬂlve cautmllad in]et con-

e

120-"
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b

10

- ¢chieck valve arranged to ptevent back: ﬂc.sw ﬂf air int-:: snid

15

w

. adapted to exhaust air from said main,. and .an. ‘autoniatigy

20

- 29 connection’ with Eﬂld main, vaeunum producing means com-

- N
. r . = -

o e . . .

: - -
. .
. -

] - - '

. .
. R -

nectiﬂn . vacuum prﬂﬁucmg Mmeans cnmmunicatlng with
said Iﬁﬂil‘l and adaptéd to exhaust ‘air therefrom, an avto-

matic.governor adapted to Etﬂp and, stmt the va{:uum pru- b

- ducing means accordiny to varmtiﬂnﬂ Gf vacuum in thﬁr‘
Rystem, and ‘a check. valve arlanged to prewrent hack ﬂmw
of air lntp £id main, substantiallywﬂs; deacribed T

18 In -2 !{acuum cleaning apparatna_ +he cm:bmatinu nf
a ﬂuﬂtinn m‘ain having a valve contrnlled in."h!t rﬂnnectinu

‘a low prEESﬂlE reservoir connected with' éa.:&main vacaum |
and'-r

pvn{lu{:ing ‘means. connected - with ﬂuiﬂ reb%rvah _
udapteﬁ to exhaust air therefrﬂm an dumﬂmﬂic gnvernor -

aﬂapted to stop.and btﬂlf the vacuum producing means J .
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Correction

In Letters Patent No, 870

It is hereby certified that in Letters Patent No 870,981, granted November 12, 1907,
| upon the application of Frank J. Matchette and Richarg ‘Raddatz, of Milwankee, Wis-
consin, for an improvement in “Vacuam Cleaning Systems,” an- error appears in the

| Patent Office.

Bigned and sealed this 18th day of March, A. D., 1909.

C. C. BILLINGS,
Acting. Commissioner of Patents.
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