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This invention relates to the cleaning of metal 
articles, and has to do with means for immersing 
articles in a Solvent for removing grease and 
dirt from Such articles. 

It is known to remove grease and dirt from 
metal articles by immersing them in a suitable 
Solvent, in liquid or vapor form, the solvent being 
disposed within an open top tankthrough the top . 
of which the articles, are inserted and removed. 
The solvents usedare such that the vapors there 
of are of a higher specific gravity than air, such 
as trichlorethylene, perchlorethylene, or carbon 
tetrachloride. In practice, a suitable cooling de 
vice is provided in the upper portion of the tank 
for condensing the Vapors generated from the 
liquid solvent, which is in the lower portion of 
the tank and is heated by Suitable means. The 
cooling device condenses the solvent vapors so as. 
to prevent escape thereof to the atmosphere. 
After the articles have been immersed in the 

are raised into the upper portion of the tank, 
above the vapor zone, wherethey are permitted 
to dry andare thenremoved from the tank. Due 
to the presence of the cooling device, the major 
portion of the tank is filled with cool air which 
takes up a small amount of the solvent vapors 
by diffusion. Underunfavorable conditions, par 

º ticularly if there is a fraft or the air in the 
tank is agitated, the cold air and the vapors dif 
fused therein are apt to escape to the atmos 

i phere, creating a disagreeable and objectionable 

35 

40 

50 

55 

Odor. 
When using apparatus of the character above 

referred to, the articles may be placed in suitable 
baskets or containers which are moyed up and 
down in the tank with a View to facilitating 
cleaning of the articles. While this facilitates 
cleaning of the articles, it is Open to the objec 
tion that it causes a certain amount of agitation 
of air in the tank, thus increasing the liability of 
escape to the atmosphere of air and solvent va 
pors from the tank. Also, this vertical up and 
down movement or reciprocation of the articles 
is not sufficient to assure thorough cleaning of 
hollow articles, and thorough removal therefrom 
of the solvent liquid when the articles are dis-. 
posed in the upper portion of the tankfordrying. 
One of the main objects of Our invention is to 

provide an apparatus suitable for cleaning ar 
ticles in the manner above referred to, this ap 
paratus embodying a tank Which is effectively 
closed to the atmosphere during the cleaning 
operation so as to prevent escape from the tank 
of the vapors of the solvent liquid. A further ob 
ject is to provide an apparatus of this character 
in which the articles being cleaned may be ro 
tated and thoroughly agitated within the tank, 
when the latter is closed, for effecting a thor 
ough cleaning operation of the articles and facil 

(C. 8-6) 
itating drying thereof. Another object of our 
invention is to provide means whereby the por 
tion of the tank containing the liquid solvent 
and the vapors thereof is closed to the atmos 
phere during removal of the cleaned articles and 
the placing in the tank of a secondi batch of 
articles to be cleaned. A further object of our 

i invention is.to provide means for regenerating 
the used solvent and for heating, by means of 
the hot vapor of the regenerated solvent, liquid 
solvent within the tank. Further objects and 
advantages of our invention will appear from 
the detail description. 
In the drawings:- 
Figure 1is a longitudinal vertical sectional 

view through a cleaning apparatus embodying 
dur invention; - 

Figure 2 is a transverse vertical sectional view 
through the apparatus of Figure 1; taken On 
line 2-2 of Figure l: - 

Figure 3 is a longitudinal vertical sectional 
view through a modified form of apparatus em 
bodying our invention, taken online 3-3 of Fig 
ure 4; 

Figure 4 is a transverse vertical sectional View 
º through the form of apparatus shown in Figure 3. 

The apparatus comprises a sheet metal casing 
of box-like formation, the upper end of Which 
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may be closed by cover members 2 slidable upon 
angle strips 3 suitably secured in hoods 4 provided 
at the front and the back of the upper portion of 
the casing. These hoods communicate with the 
casing through openings 5 in the upper portions 
of the front and the back walls of the casing, 
and conduits 6 lead from the hoods. These con 
duits may be connected to suitable suction means 
for drawing air into the upper portion of the cas 
ing. and through the openings 5, so ascontinuous 

i ly to take off any vapors which may be in the 
upper portion of the casing, When the cover 
members 2 are in open position. Each of the 
cover members is provided with a depending 
fiange 2a, which is disposed over the openingS 
5, when the cover member is closed, thus closing 
the interior of the casing to the manifolds 4. 
A tank 7 is provided within casing l, at the 

lower portion thereof, for holding a suitable 
quantity of a liquid solvent 8, such as trichlor 
ethylene. This solvent is heated in a suitable 
manner, as by means of a gas burner 9 disposed 
beneath the tank. A cooling coil o eXtends 
about the interior of the tank, at the upper por 
tion hereof, ad a cpoling liquid, Such as cold 
water or brine, is circulated through this cool 
ing coil in a known manner. The coil iù acts to 
condense the vapors of the liquid 8 and to pre 
vent escape thereof to the atmosphere through 
the open top of the tank, when the cover mem 
bers 2 are in open position, che condensate drip 
ping back into the tank 8. Nonsterial amount 
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2 
of vapor rises above the lower portion of the cool 
ing coil, so that the vapor zone is confined be 
tween this coil and the surface of the liquid in 
tank 8, the Space above the lower portion of the 
coil o being substantially''free of solvent vapor 
except for such vapor as may become mixed by 
diffusion with the coldi air in the upper portion 
of the casing . 
A shaft It is rockably mounted through back 

wall fa of casing , there being a stuffing box 12 
º about this shaft to prevent escape thereabout of 
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solvent vapor from within the casing. Shaft il 
is bored out from its inner end and Snugly re 
ceives a shaft 13 rotatablymounted through front 
wall b of casing , there being a stuffing box 4 
about shaft 3. A hand wheel 5 is seCured On 
the outer end of shaft f3 for rotating the same 
andis normallyheld against rotation by a gravity 
pawl 6 which engages into a notch 7 in the 
hand wheel, this pawl being pivoted in a suitable 
bracket 8 secured to Wall fb of the casing. 
A sprocket wheel 9 is secured on shaft 3, 

within the casing. and adiacent wall b thereof, 
and is connected by a chain 20 to a sprocket 
Wheel 2 secured on a studi 22 projecting from 
one end of a rectangular frame 23. A stud 24 
projects from the other end of frame 23, and 
these two studs are rockably mounted in the 
upper ends of arms 25 provided at their lower 
ends With collars 26 suitably secured upon shaft 
il for turning movement therewith. A Worm seg 
ment 27 is secured on the outer end of shaft il 
and meshes with a worm 28 secured on a shaft 
29 rotatably mounted in brackets 30 secured to 
Wall a of the casing. A crank 3 lis secured upon 
one end of Shaft 29 for rotating the same and 
thus imparting turning movement to shaft . 
The frame 23 receives a perforated container 

or basket 32 provided with a closure member or 
cover 33 hinged to the body of the basket at 33a. 
Frame. 23 and basket 32 together constitute arti 
cle receiving and Supporting means Operatively 
associated with arms 25, as willmore fully appear 
presenty. This cover may be secured in any 
suitable manner, as by means of swing bolts 34 
pivoted in slotted brackets 35 secured to the body 
of the basket, these bolts engaging into slotted 
lugs 36 projecting from the cover 33, and receiv 
ing wing nuts 37 which contact the lugs 36 for 
securing the cover closed. Any other suitable or 
preferred means for closing the basket may be 
provided. Conveniently, the basket 32 is pro 
vided at the center of each end thereof with an 
outwardly projecting studi 38 to facilitate placing 

5 of the basket in the frame 23 and removal of the 
basket.therefrom. Any suitable means may be 
provided for releasably securing the basket in 
the frame. For this, purpose II have shown the 
frame as provided, at each side thereof, with a 
longitudinally extending and invardly projecting 
rib 39 upon which seats a similar rib 40 project 
ing from theside vall of the basket. Slotted lugs 
4 project from the side walls of the basket be 
yond the side members of the frame and receive 
swingbolts 42 pivoted between Iugs 44 projecting 
from the outer faces ofside members of frame 23. 
These bolts receive wing nuts 45 which bear upon 
the slotted lugs Al and secure the basket to the 

, frame in a known manner. 
70 

75 

Thearticles to be cleaned, which may be small 
metal parts, are placed in the basket, which is 
then closed and secured ?n the frame 23 in the 
manner above described. Shaft is then turned 
in proper direction for lowering the frame and . 
the basketinto the dotted line position of Figure 

2,090, 192 
2, at which time the basket is disposed in the 
vaporzone at the lower portion of casing . Dur 
ing this lowering of the basket, hand wheel 15 is 
held against turning movement by the gravity 
pawl 6 so that th, sprocket wheels 9 and 2 and 
the chain 20 cooperate to maintain the frame 23 
in a horizontal position, in an obvious manner. 
The basket may remain stationarry in the vapor 
zone for a sufficient time to assure thorough 
cleaning of the articles by the solvent vapor, it 
being noted that during this time the relatively 
hot vapor comes in contact with and condenses 
upon the articles to be cleaned, which articles 
are relatively cold, the condensate flowing, back 
into the tank 8. The vapor thus acts to dissolve 
all grease and like foreign materials upon the 
articles and also acts to flush off or wash the 
articles, by flowing thereover, so as to remove 
effectively all foreign materials therefrom. 
Though the basket may remain stationary in the 
vaporzone during the cleaning of the articles, as 
noted, We preferably rotate the basket When in 
this position So asto effect more thorough and 
rapid cleaning of the articles. For rotating the 
basket, gravity pawl 6 is raised into inoperative 
position, and shaft 13 is rotated by means of hand 
Wheel f5, thus imparting rotation to the basket 
by means of the sprocket wheels 9 and 2 and 
the chain 20. This rotation of the basket is ad 
Vantageous, particularly When cleaning hollow 
articles in Which the vapor condensate Would 
tend to collect, and it also imparts a tumbling 
action, to the articles which thoroughly agitates 
the Same and assures proper exposure of all sur 
faces thereof to the solvent vapor. 

After the articles have been treated for a 
propertime in the vaporzone, shaft is turned 
so as to raise the frame 23 and the basket into 
the upper portion of the casing so that they 
occupy the position shown in full lines. During 
the cleaning operation, the articles absorb an 
appreciable amount of heat from the hot vapor 
and, when the basket is positioned in theupper 
portion of the casing, these articles quickly dry. 
The cover members 2 of the casing are then 
moved into open position and the basket of 
cleaned articles is removed from the frame 23, 
a second basket containing articles to be cleaned 
being then mounted in the frame, after which the 
cover members 2 are closed and the articles are 
cleaned and dried in the manner previously de 
Scribed. During the operation of removing the 
basket from the frame and placing a second 
basket therein, any air containing diffused 
vapors, which may enter the upper portion of 
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the casing, is withdrawn therefrom through the 
openings 5, thus preventing escape to the atmos 
phere of solvent vapors from the casing, in the 
manner previously described. 

In the form of apparatus illustrated in Figures 
3 and 4, casing cis provided, at the lower por 
tion thereof, with two solvent liquid receiving 
tanks 7a and Tb, separated by a plate 7c. Each 
of the tanks is provided, at the bottom thereof, 
with a trough Td in which is removably supported 
a sediment receiving tray, 7e conveniently pro 
vided with lateral flanges which seat upon angle 
strips secured to the side walls of the trough, as 
shown. A cooling coil 46 is mounted in the upper 
portion of the casing above a trough 47 provided 
With a discharge tube 48 which delivers to tank 
42 condensate which drips from the coll into the 
trough. i 

Plates 49 extend upward and inward from the 
frontandback Walls of the casing andare spaced 

60 

75 



5 

5 

of a cylinder. 
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at theirupper edges from top plates 50 extending 
inward from said Walls dif the casing, the plates 
49 and 50 and the adiacent portions of the casing 
Walls defining hoods open at their inner sides at 
5i and communicating, by means of conduits 52, 
with the intake side of a blower 53 of known type. 
This blower and the motor54 therefore are con 
veniently mounted on a bracket 55 suitably 
secured to the casing. Outlet fitting 56 of the 
blower may be connected, by a suitable conduit, 
to a space for discharging the air and vapor 
Which may be withdrawn from the hood, the 
point of discharge being located exterior of the 
space in which the apparatus is disposed. 
The space between the hoods is closed by two 

cover members 58, each constituting a segment 
The cover members are pivotally 

mounted on the casing at the lower ends of the 
side walls of said members, at 59. Preferably, 
the cover members are.interconnected by mesh 
ing pinions 60 secured to the pivots of the cover 
members for turning therewith, so that when 
either cover member is moved equal and corre 
sponding movement Will be imparted to the other 
cover member, in a known manner. Each of 
the cover members is provided with a suitable 
handle 6 i for convenience in operating the same, 
and these handles are disposed in overlapping or 

- croSSed relation When the cover members are 
30 

35 

closed, as shown in Figure 3. Each cover mem 
ber 58 is provided, at the lower edge thereof, with 
a bead 62 which contacts a bead 63 at the upper 
end of the associated plate 49 and forms there 
with a substantially airtight closure, when the 
cover member is in closed position. 
A frame 23a, similar to frame 23 of Figure 1 

and Figure 2, is supported by arms 25 in the 
manner previously described. Two U-shaped 

i straps or stirrups 64 are suitably secured to and 
40 

45 

50 

dependi from frame 23. These stirrups receive 
the lower portion of a perforated basket 65 dis 
posed within the frame and provided with a re 
movable cover 66. Upwardly and inwardly in 
clined arms 67 are suitably secured to the frame 
23a at the ends thereof. These arms are of 
hooked shape at their upper ends and receive 
a slotted plate 68 which extends the length 
of frame 23a. A pressure screw 69 threads 
through plate 68 and has a loose nut. connection, 
in a known manner, to a pressure bar TO which 
extends lengthwise of basket 65 and is provided 
with depending lugs 7 which bear upon the top 
of cover 66 of the basket. This provides means 
for effectively Securing the basket within the 

55 frame with expedition and facility. 
A plate 72, in the form of a segment of a cylin 

der and curved on the same radius as the cover 
members 58, is suitably supported by arms 25 
and segments 73, at each end of this plate, extend 

60 upwardly therefrom between the cooling coi 46 

65 58 on its pivot. 

and the adiacent supporting arm 25. When 
frame 23 is in its uppermost position, shown in 
full lines, it is disposed within a cylinder gener 
ated by movement of either of the cover members 

When the cover members are 
moved into full open position, the beads 62 at 
the lower edges thereof contact beads 74 at the 
edges of plate 72 so as to form substantially air 

i tignt closures therewith, and the upper portions 
'70 of the cover members fit snugly againstbeads 63 

of plates 49, as indicated by dotted lines in Fig 
ure 3. The basket 65 is thus enclosed in a hous 
ing closed to the interior of casing , when the 
basket is in its uppermost position and the cover 

75 members are in open position. This is adventa 

3 
geous as reducing possibility of escape to the at 
mosphere of vapors from the interior of the cas 
ing. Any cool air containing diffused vapors, 
Which may tend to escape through the top of the 
casing, is drawn into the hoods through openings 
5 thereof, this air and the vapors contained 
thereby being delivered to a point remote from 
the space in which the apparatus is disposed, by 
means of the suction blower 53. The plate 2 is, 
of necessity, provided with suitable openings to 
accommodate the arms 25 and the sprocket chain 
20. Any vapors which enter the space about the 
basket, through these openings, and diffuse into 
the air in this space, will be removed in the man 
ner above set forth. 
A crank handle 75 is suitably secured on the 

outer end of shaft il for turning the latter in 
desired direction. A counterweight 76, suitably 
secured to and depending from the crank handle 
5, normally Serves to hold the frame 23a in its 
uppermost position. By means of this crank 
handle 75, the shaft il may be turned so as to 
lower the basket into either. tanka or tank 7b, 
as desired. A scrocket wheel 77 is secured on the 
outer end ofshaft 13 andis connected by a sprock 
et chain 78 to a sprocket wheel 79 secured on one 
end of a shaft 80 rotatably mounted exterior of 
the casing and transversely thereof, in suitable 
bearing brackets 8 i secured to the casing in a 
known manner. A crank handle 82 is Secured to 
the other end of shaft 80 for imparting rotation 
thereto and thus rotating shaft 3. This pro 
vides means for rotating frame 23a, and the bas 
ket mounted therein, in any position of this frame 
within the casing. 
A pipe frame 83 of U-shape in planis disposed 

at one end of casing c, and arms 84 of this pipe 
franne extend lengthyise of the casing through 
tanks 7a and Tb. The portion of the respective 
arms 84 which is disposed within tank 7bis pro 
vided with slots or perforations 85, arms 84 be 

i ing closed at the ends thereof within tank7b. A 
gooseneck 86 connects the mid-point of the bight 
portion of pipe frame 83 to the top of a boiler 
or still 87 disposed at one side of casing c. This 
still is enclosed by a suitable housing 88 and is 
provided With a concaved bottom Wall 89 beneath 
which is disposed suitable heating means, such 
as a gas burner 90 of known type, within the 
lower portion of the housing. A strip è is suit 
ably Supported in Spaced relation to the upper 
portion of plate e and defines therewith an over 
flow.opening from tank 7a to tank 7b. An over 
flow pipe 92, provided with a suitable control 

- valve 93 of known type, opens into tank a below 
the upper edge of plate 7c. This pipe is con 
nected, at its other end, to a drain pipe 95, pro 
vided with a suitable control valve 96 of known 
type, this dirain pipe opening into the still through 
the botton Wall 89 thereof. 
After the basket 65, containing the articles to 

be cleaned, has been suitably secured in frame 
23a, and the cover members 58 have been closedi, 
shaft li is turned so as to move the basket into 
the dotted line position of Figure 3 thus immers 
ing the articles in the liquid solvent Within tank 
a. The basket may be rotated, in this position, 

to facilitate cleaning of the articles. The bas 
ket may then be positioned within the tank Tb, by 
turning shaft 1 in the opposite direction, and 
again rotated With the articles immersed in the 
liquid of tank b, thus thoroughly rinsing the 
articles and removing therefrom any particles 
of grease or other foreign materials which may 

i not have been removed by the first treat 
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ment in tank Ta. After the articles have been 
thoroughly rinsed, the shaft It is turned into 
position to dispose the basket 65 in its upper 
most position, after which the articles are 

5 diried and the basket is removed and replaced 
by a second basket containing articles to be 
cleaned, in the manner previously described. 
The liquid solvent in tank 7a is heated by the hot 
Vapors passing through the arms 84 of the pipe 

10 frame 83, and the liquid solvent within tank Tb 
is heated by the hot solvent vapors projected 
thereinto through the slits 85. These hot vapors 
are condensed by the liquid in tank 7b and thus 
Serve continuously to supply pure solvent liquid 

15 to this tank, while also heating the liquid in both 
tanks in the manner stated. The excess liquid 
supplied to tank 7b overflows into the tank Ta 
so as to replenish the supply of liquid therein, and 
the excess liquid from tank a is returned to the 

20 still where it is distilled, the pure solvent vapors 
being delivered to tank Tb, as previously de 
scribed. The drain pipe 95 provides convenient 
means for draining off, as required, grease and 
other impurities Which, if permitted to collect in 

25 considerable quantity within the still, might re 
sult in overheating and decomposition of the liquid 
Solvent. Grease and other foreign materials 
which collect in the lower portions of the tarks 
a and 7b are removed by means of the collecting 

30 trays. Te previousy referred to. 
As above indicated, and as will be understood 

by those skilled in this art, changes in construc 
tion and arrangement of parts of the invention 
may be resorted to without departing from the 

35 field and scope of the same, and we intend to in 
i clude all Such variations, asfall within the scope 
of the appended claims, in this application, in 
Which the preferred forms only of our invention 
are disclosed. - . 

40 What we claim is:- 
1. In an apparatus of the character described, 

a casing for containing a solvent, a rotatably 
mounted main shaft eXtending into the casing 
from one side thereof, a rotatably mounted sup-, 

45 plemental shaft extending into the casing from 
the opposite side thereo and telescoping the main 
shaft, Said shafts being coaxial and independently 
rotatable, arms rigid With the main shaft, article 
receiving and Supporting neans rotatablymount 

i 50 ed on said arms for turning movement on an axis 
parallel With the axis of Said shafts, and driving 
connections between said supplemental shaft and 
Said receiving and supporting means. 

2. In an apparatus of the character described, 
55 a casing for containing a solvent, a rotatably 

mounted mainshaft extending into the casing 
from one side thereof, à rotatably mounted sup 
plemental shaft extending into the casing from 
the oppositeside thereof and telescoping the main 

60 shaft, said shafts being coaxial and independently 
rotatable, arms rigid with the main shaft, a 
frame rotatably nounted on Said arms for turn 
ing movement on an axis parallel With the axis 
of said shafts, sprocket wheels of equal diameter 

65 secured to the supplemental shaft and the frame 
resptcively, and a sprocket chain passing about 
said wheels. 

3. In an apparatus of the character described, 
a casing for containing a solvent, two coaxial 

70 shafts extending into the casing and mounted for 
independent rotation, one of said shafts nor 
may being held against rotation and the other 

. shaft being rotatable ir either direction, arms 
Within said casing and rigid With said other shaft, 

a frame mounted on said arms for turning move 
ment on an axis parallel to the axis of said shafts, 
a sprocket Wheel secured to said frame coaxially 
with the axis of turning thereof, a sprocket wheel 
Secured on said one.shaft and of the Same diam 
eter as the sprocket wheel secured to said frame, 
and a sprocket chain passed about said sprocket 
Wheels. " . 

4. In an apparatus of the character described, 
a casing for containing a solvent, two coaxial 
shafts extending into the casing and mounted for 
independent rotation, one of said shafts nor 
mally being held against rotation and the other 
shaft being rotatable in either direction, arms 
within said casing and rigid with said other shaft, 
a frame mounted on said arms for turning move 
ment on an aXisparallel to the axis of said shafts, 
a Wheel secured to Said frame coaXially With the 
aXis of turning thereof, a Wheel Secured on Said 
one shaft and of the same diametere as the wheel 
Secured to said frame, and a flexible member 
passed about said Wheels and establishing driving 

- connection therebetween. 
5. In an apparatus of the character described, 

a casing for containing a solventi a main shaft 2 
rotatably mounted on said casing at one side 
thereof and extending into said casing, a sup 
plemental shaft rotatably mounted on the oppo 
site side of and extending into said casing, said 
supplemental shaft telescoping said main shaft 
and Supporting the innerend thereof, arms with 
in the casing and rigid with said mainshaft, a 
frame mounted on said arms for turning move 
ment On an axis parallel With the axis of said 
shafts, and driving connections between said 3 frame and the supplemental shaft. 

6. In an apparatus. of the character described, 
a casing for containing a solvent, one shaft, 
another shaft, said shafts being coaxial and ex 
tending into said casing and being independent- 4 
'ly rotatable, arms within said casing and rigid 
With said other shaft, a frame rotatably mounted 
on said arms, and driving connections between 
said frame and said oneshaft. 

7. In an apparatus of the character described, 4 
a casing for containing a solvent, a horizontal 
shaft mounted in the casing for rotation in either 
direction about a fixed axis, arms Within the cas 
ing rigid with said shaft, a frame mounted on 
said arms for turning movement about an axis 5 
parallel to said shaft, means actuated by rota 
tion of Said shaft for turning said frame oppo 
sitely to and to the same extentas said shaft, in 
the rotation of the latter in either direction for 
lowering and raising said frame, and supplemen- 5 
tal means forturning said frameindependently of 
Said shaft, optionally. 

8. In an apparatus of the character described, 
a casing for containing a solvent, a horizontal 
shaft extending into the casing and mounted for 6 
rotation in either direction, arms within the cas 
ing and rigid With said shaft, a frame mounted 
on Said arms for turning movement on an axis 
parallel to the axis of said shaft, and positively 
acting means actuated by rotation of said shaft 6. 
for turning said frame oppositely to and to the 
Same extentas said shaft in the rotation of the 

. latter in either direction for lowering and rais 
ing said frame thereby maintaining unvaried the 
angularrelation of said frame to said shaft, with 7 
respect to rotation, during raising and lowering of 
said frame. 

GEORG EDROFOR. 
GEORG WOLFF. 


