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This invention relates to the washing by means of 
liquid solutions of mechanical or other industrial parts 
of various kinds to rid them of metal chips, ?ne metal 
dust or grit and any other solid foreign matter. 
The problem of washing such parts is particularly 

acute when they are of intricate design or incorporate 
deep cavities or recesses in which solid dirt or foreign 
matter may be trapped and from which it cannot readily 
be removed by a simple ?ushing operation. One illus 
tration is the problem presented by the turbine wheels 
and casings of certain types of airplane engines. Hereto-v 
fore, due to the complexity of the structure and the shape 
and great number of cavities incorporated in such ar~ 
ticles, hand Washing has been resorted to, ‘with the un 
avoidable expenditure of many man hours of time and 
consequent expense plus, of course, the not entirely 
satisfactory dependence upon the human factor‘ for the 
type of job accomplished. . 
The object of the present invention is to provide a 

method and apparatus for washing articles of the above 
character thoroughly, reliably and quickly and, hence, 
economically. In the latter connection it may be men 
tioned that the method and machine of this invention 
have proven their ability to wash a turbine component 
in about thirty minutes as against previous hand wash 
ing of the same component consuming thirty-?ve man 
hours. 

In general, the invention involves imparting a three 
way motion to the article within or into and out of a 
suitable washing solution, all as hereinafter described 
and illustrated in the accompanying drawings of which: 

Fig. 1 is a front elevation, partially sectioned, of one 
form of apparatus embodying the invention; 

Fig. 2 is a horizontal section on the line 2-2 of 
Fig. 1; 

Fig. 3 is a side elevation, partially sectioned on the 
line 3-3 of Fig. 1; 

Fig. 4 is an enlarged, partially sectioned view of cer 
tain of the drive elements; and 

Fig. 5 is a similarly enlarged view of part of the drive. 
In the form of the invention shown for purposes of 

illustration the article to be washed is suspended from 
an overhead rail including ?xed sections 1, 2 and a mov 
able section 3. The latter is secured to the lower end 
of rod 4 which is adapted to be reciprocated axially, 
that is, vertically. Any suitable means can be employed 
for the purpose but such means can be assumed to be 
of the well-known type including a cylinder 5 in which 
is mounted a piston (not shown) operated by compressed 
air, rod 4 being attached to the piston. 
The movable rail section serves as a support for a 

frame or chassis, generally designated 10, the chassis 
posts 11 having at their upper ends wheeled trucks 12 
which enable the chassis to be moved along the rail 
when the movable section is in its upper position in 
alignment with the ?xed rail sections. This is illustrated 
by the broken line fragment at the upper right in Fig. 1. 
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Directly beneath the movable section of the rail is a 

tank 15 of washing liquid, which is preferably circulated 
constantly through a ?lter 16 by means of a pump 17; 
and, according to the present invention, the article to 
be washed, mounted on the chassis, is reciprocated ver 
tically in the washing liquid and simultaneously rotated 
about two axes disposed at an angle to one another. 
To accomplish the foregoing a carrier 20 is provided. 

As illustrated, it consists of a more or less U-shaped 
frame having side arms 21 and a cross bar 22. Shafts 
23, 24 mounted in the chassis support the carrier for 
rotation about a horizontal axis. The inner end of 
shaft 23 is keyed to the adjacent side arm of the carrier 
and is driven by sprocket 25 secured to the outer end 
of the shaft. A chain 26 connects sprocket 25 to an 
upper sprocket 27 driven through a speed ‘reducer 28’ 
by motor 29. The latter are mounted on the upper part 
of the chassis well above the level of the washing liquid. 
Mounted on the carrier is a rotatable platform 35 to 

which the article to be washed (indicated at 36 in broken 
outline) is suitably clamped. In this instance the article 
is assumed to be substantially cylindrical and, as in the 
case of the turbine wheel, having cavities opening trans 
versely of the axis of the article. Platform 35 is mounted 
on a shaft 37 which is journaled in cross bar 22 and the 
axis of the article is preferably so disposed (for balance) 
that it is substantially coincident with that of shaft 37. 
It will be understood that the “article” 36 may be a‘ 
basket or other container suitable for holding a plua 
rality of small parts for simultaneous washing. 
For the purpose of driving the rotatable platform, a 

stationary bevel‘ gear 40 is provided, mounted coaxially 
with shaft 23 but secured to the chassis (see Fig. 4). 
A second bevel gear 41, meshing with gear 40, is se~ 
cured to one end of a jack shaft 42 journaled in the ad 
jacent carrier side arm, the other end of shaft 42 carry 
ing a sprocket 43 which is coupled by chain 44 with a 
sprocket 45 on the end of platform shaft 37. 

Thus, motor 29 rotates the carrier about the horizontal 
axis of shafts 23 and 24 and bevel gear 41 (rotated by 
its engagement with stationary bevel gear 40) serves 
to rotate the article platform about the axis of shaft 37. 
Simultaneously, it will be understood, the entire chassis 
is reciprocated vertically by rod 4, preferably through 
a stroke su?icient to raise the article above the liquid 
level so that the liquid cascades out of the interior of 
the article during the upper portion of each stroke. And, 
due to the compound rotary motion simultaneously im 
parted to the article, it will be seen that this cascading 
or flushing ?ow of liquid is constantly varying in rela 
tion to the article. In consequence, all of the pockets 
or interstices are thoroughly ?ushed. 
By appropriately correlating the speeds of the several 

motions, the article can be caused to reciprocate many 
times without duplicating its position in space. The 
maximum number of reciprocations possible without 
repetition of a given article position will be achieved 
when the speeds of rotation and reciprocation bear a 
relationship to one another of mutually prime numbers. 
Thus, if the platform is geared to rotate at, say, 7 revolu 
tions per minute and the carrier at 13, and the chassis 
is reciprocated at 17 strokes per minute, the chassis will 
‘complete 1729 reciprocations (7><l3><l9) before the 
article presents itself a second time in exactly the same 
position in space. Or, to put it differently, the chassis 
will arrive at the top of its stroke 1729 successive times 
with the article in a different draining position each time. 

In any event, due to the triple motion imparted to the 
article, the induced swirling and ?ushing action of the 
washing liquid has been found to be extraordinarily effec 
tive in removing the foreign matter adhering to the sur 



faces of the article or nesting in its interstices, even 
though they are of complex shape and include a multi 
plicity of cavities or recesses. 

Another re?nement is illustrated which has been found 
to be desirable in some instances and that is to effect, 
simultaneously with the triple motion already described, a 
vibration of the article. This can readily be accom 
plished ‘by secur'ingone or more vibrators Stl, >51 to ‘the 
upper part of the chassis. Suitable electromagnetic or 
pneumatic vibrators are available and since their con 
struction is well known, they need not be described in 
detail. 

In the ‘light of the foregoing description of a preferred 
embodiment exemplifying the principles of the invention, 
the following is claimed: 

‘1. The method of Washing a substantially cylindrical 
article ‘having transversely opening cavities which com 
prises immersing the article in a Washing liquid and 
simultaneously rotating the article about its own axis, 
rotating the article about a second axis disposed at an 
angle to the axis of the article and bodily reciprocating 
the article. , 

2. The method of washing a substantially cylindrical 
article 'having transversely opening cavities which com 
prises immersing the article in a Washing liquid and 
simultaneously rotating the article about its own axis, ro 
tating the varticle about a ‘second axis disposed at right 
angles ‘to the article axis and bodily reciprocating the 
article into and out of the washing liquid. 

‘3. The method of washing an article which comprises 
reciprocating it ‘in. a washing liquid and simultaneously 
causing the article to rotate about two axes disposed at 
an angle to one another, the speeds ‘of rotation and re— 
ciprocation bearing a relationship to one another of 
mutually prime ‘numbers. 

'4. The method of Washing a substantially ‘cylindrical 
article having transversely opening cavities which com 
prisesiimmersing the article in a washing liquid and simul 
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taneously rotating the article about its own axis, rotating 
the article about a second axis disposed at an angle to 
the axis of the article and bodily reciprocating the article, 
the speeds of rotation and reciprocation bearing a rela 
tionship to one another of mutually prime numbers. 

5. The method of washing anarticle which comprises 
securing the article to a support, reciprocating the sup 
port andarti‘cle vertically-inawashing liquid-and simul 
taneously causing the article/to'rotate'about two axes dis 

- posed at an angleto one another while ‘applying a vi~ 
bratory force to the support. 

6. The method of washing a substantially cylindrical 
article having transversely opening cavities which corn 
prises securing 'the'article'to a support, reciprocating the 

' support and article vertically in a washing liquid and 
simultaneously rotating the article about its own axis, ro 
tating the article about a second axis disposed at an angle 
to theaxis of theiarticle-and-applying a vibratory force 
to the support. _ 

7. .A washingmachine'comprisingthecombination with 
a tank for washing‘ liquid, a support disposed above the 
tank and means for reciprocating the support toward 
and from the bottom of the tank, of a chassis depending 
from the support within the tank, a vvrotatable carrier 
mounted on .thechassis, means for rotating the carrier 
relatively to the chassis, va rotatable article platform 
mounted onrthe carrier, means forrotating the platform 
relatively to the carrier and vibratormeans secured'to 
the chassis. 
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