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7 Claims. 

This invention relates to improvements in sur 
facing machines for cleaning, brushing, scaling, 
or painting of metallic surfaces. 

This invention like that set forth in my co 
pending application Serial No. 46,995, ?led Octo 
ber 28, 1935, has for its primary object the pro 
vision of a machine which utilizes electro-mag 
netic force for its support when the machine is 
in use for travel over vertical, or inclined sur 
faces for the cleaning, brushing, scaling, or paint 
ing of metallic surfaces, such as the sides of a 
sheet metal building, metal roofs, metal storage 
tanks, ship’s hulls, and other like metallic struc 
tures. 
An important object of this invention resides 

in a self contained, self motivated and remotely 
controlled surface treating machine involving the 
unique feature of combining mechanical princi 
ples for performing useful work, and simultane 
ously moving itself over metallic surfaces to 
which it is kept in continuous contact by means 
of electro-magnets attached to and forming a 
component part of the machine, and holding 
the machine to its work without interfering with 

0 its complete mobility. . 
This invention unlike that shown in my 00 

pending application is constructed on the cater 
pillar traction principle to provide a maximum 
magnetic tread contact between the machine and 
the metallic surface over which it is adapted to 
move. 
Another feature of the invention resides in a 

caterpillar propelling mechanism wherein only 
those magnetic shoe treads which are in working 
contact with the metallic surface are energized, 
thus providing a rest period for, the magnetized 
shoe treads as the same successively move into 
operative engagement with the metallic surface 
being worked upon. > 
Another feature of the invention is to provide 

a means for remotely and selectively controlling 
the operation of the machine and for obtaining 
flexibility in the guiding of the machine when in 
use. ' 

A still further object is the provision of a ma 
chine having an electro-magnetic caterpillar 
propelling mechanism in which the magnetic 
shoe treads are air cooled to permit of the use 
of a maximum magnetic force without the dan 
ger of overheating. 
With these and other objects in view, the in 

vention resides in the certain novel construction, 
1 combination and arrangement of parts, the 

essential features of which are hereinafter fully 
described in the following specification, are par 

(CI. 29-81) 
ticularly pointed out in the appended claims 
and are illustrated in the accompanying draw 
ings, in which: ~ ' 

Figure 1 is a front elevational view of the ma 
chine with parts broken away. 

Figure 2 is a side elevational view. 
Figure 3 is a horizontal sectional view on the 

line 3—3 of Figure 1. 
Figure 4 is an enlarged vertical transverse sec— 

tional view on the line 4-4 of Figure 1. 
Figure 5 is a vertical transverse sectional view 

on the line 5-5 of Figure 1. 
Figure 6 is a fragmentary horizontal sectional 

view on the line 6-6 of Figure 1. 
Figure 7 is a fragmentary horizontal sectional 

view on the line ‘|—‘! of. Figure 1. 
Figure 8 is a diagrammatic view showing the 

electrical circuits. 
Referring to the drawings by reference char 

acters, the numeral Ill designates a rectangular 
shaped chassis which includes a pair of spaced 
parallel channel side rails ll-—-ll and ?xedly 
mounted in the side rails thereof are spaced 
transversely extending rods [2-42. The rods 
l 2-l2 serve to brace the chassis frame and serve 
as an axes for supporting certain rotatable mech 
anism presently to be described. Also extending 
transversely of the chassis frame adjacent the 
extreme ends of the rails ll--I| and journaled in 
bearings therein, are rotatable shafts l3—l3, one 
of which has a rotatable surface scraping mem 
ber ll mounted thereon, whereas the other shaft 
l3 carries a surfacing element in the form of 
a rotary brush member l5. Whereas I have 
shown in the drawings the machine as being 
equipped with a rotary scraping member and a 
rotary brush member, it will be understood that 
these members may be interchangeable and a 
rotary painting member similar to that shown 
in the above mentioned application may be 
similarly used in this machine. Semi-circular 
shaped hood shields l6 enclose the respective 
work surfacing members. 

Associated with the chassis l0 and disposed 
within the side rails I l-ll thereof, are two par 
allel caterpillar traction devices A and B which 
are identical in construction so that a descrip 
tion of one will suffice for the other. The cater 
pillar traction devices A and B are driven from 
a single motor H, the armature shaft of which 
extends beyond opposite sides of the motor, and 
each end carries a pinion gear l8, the gears l8 
respectively imparting power to the caterpillar 
traction devices A and B in the manner now to 
be explained. 
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2. 
Each caterpillar traction'device includes a pair 

voi’ sprocket disks l9-I9 which are ?xed to a 
tubular shaft or sleeve 20 which is rotatably 
mounted upon a ?xed rod l2. An endless carrier 
member 2| which includesbtwo separate sprocket 
chains, each chain formed of a plurality of piv 
Votally connected links which pass around the 
spaced sprockets l9'—l9 carried by the rods 
I2—~l2 and pivotally supported by the link chains 
of the endless carrier are closely spaced magnetic 
shoes 22. The pivotal axes of the shoes 22 which 
are in the form of pins are designated by the 
numeral 23 and they extend through certain of 
links of the endless carrier ‘member and seat 
in semi-circular shaped notches 24 provided in 
the sprocket disks l9 during passage of the end 
less carrier around the respective sprockets. 
For the purpose of guiding the ?exible endless 
carrier 2| during its movement, spaced tracks in 
the form of elongated plates 25 are provided, 
and the pins 23 carry rollers 26 for engagement 
with the respective tracks. It will of course be 
understood that the tracks 25 are rounded at 
their respective ends to conform to the circular 
path taken by the endless carrier as it moves 
around the supporting sprockets. 
Each of the caterpillar traction devices as pre 

viously mentioned is driven from the motor I‘! 
and this driving mechanism includes a ring gear 
21 fixedly connected to one of the sprocket disks 
I9 of the caterpillar traction device driven there 
by. Journaled in a bearing 28 and extending 
transversely of the machine, is a counter-shaft 
29 which carries at one end a pinion gear 30 
which is in constant mesh with the ring gear 21. 
Spiined to the countershaft 29 is a sleeve 3| car 
rying a pair of reversely arranged bevel pinion 
gears 32 for selective meshing engagement with 
the pinion gear l8. The splined sleeve is under 
the in?uence of a solenoid 33 which when ener 
gized causes the splined sleeve 3| to be moved 
to cause one of the gears 32 to mesh with the 
pinion l8,.and when the solenoid is deenergized, 
a spring 34 surrounding the counter-shaft and 
interposed between one of the pinions 32 and 
an adjacent portion of the bearing 28, serves 
to move the splined sleeve in an opposite direc 
tion to cause the other gear 32 to be brought into 
meshing engagement with the pinion I8. By 
the alternate shifting of the gears 32 into en 
gagement'with the pinion 18, it will be readily 
understood that the driven shaft 29 may be turned 
in either direction and by placing the solenoid 
33 under the control of an operator, the shifting 
of these gears may be remotely controlled as 
shown in Figure 8 and as will be presently ex 
plained. - 

Each electro-magnetic shoe 22 includes an 
electro-magnet having a rectangular shaped body 
35 within which is arranged the north and south 
poles 36, the same being suitably insulated from 
the body 35. The electro-magnet also includes 
plates 31 which are connected with the respec— 
tive poles 36 and are in contacting engagement 
with a metallic tread plate 38. The poles 36 in 
clude contact buttons 39 which respectively en 
gage parallel conductor rails 40. The conductor 
rails 40 are joined by yokes‘ 4| adjacent their 
opposite ends and the said yokes are pivotally 
connected to levers 42 turnably mounted upon 
transversely disposed shafts 43 ?xedly mounted 
in the spaced guide track plates 25. 
The ends of the conductor rails 40 are curved 

inwardly as at 44 and the rails are of such length 
as to permit of contact of the magnetic shoes 

2,132,661 
therewith just prior to their movement into po 
sition with a contacting metallic surface and to 
break contact with the rails as’ the shoes move 
successively to a position out of contact with a 
metallic work surface. In view of the fact that 
the machine operates either up or down or back 
and forth without turning the same, it is neces 
sary to shift the rails 40 to perform the function 
above mentioned. For this purpose, the conduc 
tor rails of each caterpillar traction device are 
under the in?uence of a solenoid 45, the same 
being operatively connected with one of the 
levers 42. In Figure 5 the solenoid 45 is shown 
as energized and has moved the conductor rails 
upwardly as the machine is traveling upwardly in 
the direction of the arrow but upon deenergizing 
of the solenoid 45, a spring 46 acts upon the 
lever 42 to move the rails in an opposite direc 
tion. The movement of the rails in opposite di 
rections is limited by stop pins 41 disposed in 
the path of the levers 42. It will thus be seen 
by the energizing and deenergizing of the sole 
noid 45, the position of the conductor rails may 
be placed under the selective control of an oper 
ator located at a remote point, and the solenoid 
45 associated wtih the rails of one of the cater 
pillar traction devices is arranged in series and 
in the same circuit with the solenoid 33 control 
ling the direction of drive imparted to the other 
caterpillar traction device. 
For the purpose of air cooling the electro-mag 

netic shoes, I associate with each caterpillar trac 
tion device, a motor driven fan 41’, the motor 
48 thereof being mounted upon a platform 49 
supported by a side rail H. The blades of the 
fan are disposed within an opening 56 arranged 
in an outer track plate 25 as best seen in Figure 
'7 of the drawings, and during operation, a blast 
of air is directed inwardly between the shoes 
carried by both leads of the endless carrier. 
For the purpose of imparting rotary movement 

to the work surfacing devices i4 and I5, the 
shafts I 3—l3 at one side of the chassis are pro 
vided with sprockets 5|, and passing over the 
sprockets and disposed within the side channel 
rail II is an endless sprocket chain 52, the same 
being placed under tension to take up slack by 
an idler sprocket 53 journaled in the side rail and 
disposed approximately midway between the 
shafts I3—l3. Extending from the side channel 
rails ll—ll are bearings 54 in which a trans 
versely disposed shaft 55 is journaled. The shaft 
55 carries a gear 56 which is in meshing engage 
ment with one of the pinion gears 30 whereby 
power is transmitted from the motor IT, to the 
shaft 29, gear 3!], gear 56, to the shaft 55. Car 
ried adjacent one end of the shaft 55 is a sprocket 
wheel 51 over which an endless sprocket chain 
58 passes, the said chain also passing around a 
smaller sprocket 59 carried by one of the shafts 
I3. By the construction just described, one of 
the shafts I3 is operatively connected to the 
driven shaft 55 whereas the other shaft I3 re 
ceives its power through the sprocket chain 52 
and sprocket wheels 5|. 
In Figure 8 of the drawings, I have illustrated 

a diagrammatic view of the electrical wiring sys 
tem by which I am enabled to remotely control 
the operation of the machine during its use. In 
this view the motor control circuit V is con 
trolled by the actuation of a switch 60 and ar 
ranged in the circuit V is the motor l1 and the 
fan motors 48. It will thus be seen that when 
the switch 60 is closed as shown in the draw 
ings. the motors I1 and 48 will be placed in oper 
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ation. The sets of rails 40 of the caterpillar trac 
tion devices A and B are arranged in an electric 
circuit X controlled by a switch 62 and by closing 
of said switch, current will be supplied to the 
sets of rails 40 which are bridged by the tread 
plates 38 through the contact buttons 39. 

Control circuits Y and Z are substantially iden 
tical and both include a control switch 6| in the 
circuit, the conductor rail controlling solenoid 45 
of one of the caterpillar traction devices, and the 
solenoid 33 of the other solenoid traction device. 
By the operation of the control switches 60 and 
62, the machine may be placed in condition for 
operation and by the selective control of the 
switches 6|‘, the caterpillar traction devices may 
be operated simultaneously in the same direction 
or simultaneously in opposite directions in order 
to provide ?exibility for guiding the machine over 
a surface being worked upon. 
During operation of the machine, it will be un 

derstood that the electro-magnetic force set up 
by the magnetic shoes will serve to support the 
machine in a vertical or inclined position upon 
the metallic surface being worked against the 
force of gravity, the ?at magnetized tread plates 
38 ?atly engaging such metallic surface. By ref 

- erence to Figure 5, it will be seen that at least 

40 

05 
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three magnetic shoes are at all times in contact 
with the metallic surface, the magnetic force of 
which is su?icierit to cause the machine to be 
supported in operating position. By reason of 
the selective control of the two caterpillar trac 
tion devices, it is possible to selectively move the 
machine up or down, or back and forth, or to 
turn the same within its length by the operation 
of one of the caterpillar traction devices in one 
direction and reversing the direction of operation 
of the other caterpillar traction device. During 
operation of the machine, it will be seen that the 
work surfacing devices I4 and I5 contact the 
surface being worked upon for either scraping 
and brushing the same as shown in the drawings, 
or by the substitution of a paint brush attach 
ment which might be used in lieu thereof. 
Whereas I have shown and described what I 

consider to be the most practical embodiment of 
my invention, I wish it to be understood that 
such changes and alterations as come within the 
scope of the appended claims may be resorted to 
when desired. 
Having thus described the invention, what I 

claim as new and desire to secure by Letters Pat 
ent of the United States, is:-— , 

1. A machine for use upon vertical or inclined 
metallic surfaces comprising in, combination, a 
chassis, two separate magnetic caterpillar trac 
tion devices arranged in spaced parallel relation, 
an electric motor mounted on said chassis, indi 
vidual driving means operable by said motor 
for operating the respective magnetic caterpillar 
traction devices in either direction, and means ' 
for selectively controlling the direction of opera 
tion of the individual driving means to facilitate 
the guiding of the machine over a metallic sur 
face over which it is adapted to travel. 

2. In a machine of the class described, a chas 
sis, a magnetic caterpillar traction device includ 
ing spaced rotatable sprockets, an endless ?exible 
carrier passing over said sprockets, electro-mag 
netic traction shoes ?exibly connected to said 
endless carrier, the shoes extending along one 
lead of said endless carrier adapted to have their 
outer sides operatively contact a metallic surface, 
a pair of spaced ?xed conductor rails carried by 
said chassis and extending parallel to and in 

3 
wardly of the above mentioned lead on said end 
less carrier, and pairs of pick up contacts on the 
inner sides of said shoes for wiping engagement 
with the respective conductor rails. 

3. In a machine of the character described, a 
chassis, a magnetic caterpillar traction device for 
said chassis including a driven endless carrier, 
a plurality of magnetic shoes mounted on said 
endless carrier, means for electrically energizing 
the magnetic shoes as they engage a metallic sur 
face with which they are adapted to frictionally 
contact, and a motor driven fan disposed adja 
cent one side of said endless carrier for directing 
a current of air inwardly over said magnetic 
shoes for cooling the same during operation. 

4. A surfacing machine for use upon metallic 
surfaces comprising in combination, a chassis, 
electro-magnetic traction means for said chassis 
including two spaced parallel magnetic cater 
pillar devices mounted on said chassis, means for 
simultaneously energizing both of said magnetic 
caterpillar devices, means for driving said mag 
netic caterpillar devices in forward or reverse 
directions, a pair of rotatable surface work de 
vices journaled transversely in said chassis and 
disposed respectively at opposite ends of said 
chassis, and means for simultaneously rotating 
said surface working devices in either direction. 

5. In a machine of the class described, a chas 
sis, a magnetic caterpillar traction device includ 
ing spaced rotatable sprockets, means for selec 
tively rotating said sprockets in opposite direc 
tions, an endless ?exible carrier passing over 
said sprockets, electro-magnetic traction shoes 
?exibly connected to said endless carrier, the 
shoes extending along one lead of said endless 
carrier adapted to have their outer sides opera 
tively contact a metallic surface, a set of spaced 
conductor rails supported by said chassis and 
movable relative thereto for a limited longitudi 
nal movement, said rail being disposed inwardly 
of the above mentioned lead of said endless car 
rier and parallel thereto, pairs of pick up contacts 
on the inner sides of said shoes for wiping engage 
‘ment with the respective conductor rails, and 
means for shifting said conductor rails longi 
tudinally in accordance with the selected direc 
tion of rotation of said sprockets to cause a mag 
netic shoe which is about to enter the active lead 
of the carrier to engage said conductor rails and 
to cause a shoe leaving said lead to break free of 
said conductor rail just prior to its disengage 
ment with a metallic surface. 

6. In a machine of the class described, a chas 
sis, a magnetic caterpillar traction device for said 
chassis including a driven endless carrier, a plu 
rality of electro-magnetic shoes mounted on said 
endless carrier, and fan means for directing cool 
ing air between the leads of said endless carrier 
for cooling said electro-magnetic shoes to prevent 
overheating of the same during operation of the 
machine. 

7. A machine for use upon vertical or inclined 
metallic surfaces comprising in combination, a 
chassis, two separate magnetic traction devices 
arranged in parallel relation, a power unit 
mounted on said chassis, individual driving means 
operable by said power unit for operating the 
respective magnetic traction devices in either di 
rection, and means for selectively controlling the 
direction of operation of the individual driving 
means to facilitate the guiding of the machine 
over a metallic surface over which the machine 
is adapted to travel. 

JOHN C. TEMPLE. 
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