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UNITED STATES 

1,466,029 
PATENT OFFICE. 

ARTHUR. W. PETERS, OF NEW YORK, N. Y., ASSIGNOR TO THE SURFACE COMBUSTION 
CO. INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 

FEECING ECHANISM. 

Application filed Iarch 22, 1921. 

To all whom it may concern. 
Be it known, that I, ARTHUR W. PETERs, 

a citizen of the United States, residing at 
New York city, in the county of Bronx 
and State of New York, have invented 
certain new and useful Improvements in 
Feeding Mechanism, fully described and 
represented in the following specification 
and the accompanying drawings, forming a 
part of the same. 
This invention relates to feeding mecha. 

nism which while particularly adapted to 
moving articles through a heating furnace 
may nevertheless be used whenever it is de 
sired to convey an article. 
The feeding mechanism comprises two or 

more relatively reciprocatory longitudinal 
members which may for convenience be 
termed “rails.” The operative surface of 
each rail is formed to provide a series of 
spaced engaging surfaces and a series of 
rearwardly sloping inclines alternating 
with the engaging surfaces. The relative 
reciprocation of the two meinbers is in a 
direction inclined to the rail and the length 
of the stroke is not less than the distance 
between successive engaging surfaces so 
that the reciprocation causes an article 
placed upon the rails to move forward along 
the rails. - 

The feeding mechanism takes the place 
of a moving conveyer, but is much simple 
and more economical to construct than such 
a conveyer and may be operated with 
materially less consumption of power than 
a moving conveyer. It may be applied to 
carrying articles through a furnace in which 
so high a temperature is maintained that 
the use of a moving conveyer is impracti 
cable. 

In the accompanying drawings I have 
shown an embodiment of the invention, 
comprising a mechanism for feeding bar's 
or similar articles through a heating fur 
nace. In the drawings :- 

Fig. 1 is a plan view of the device, show 
ing the furnace sectioned upon the line 
1-1 of Fig. 2; 

Fig. 2 is side elevation of the device 
partly sectioned on the line 2-2 of Fig.1; 

Fig. 3 is a transverse section on the line 
3-3 of Fig. 2; 

Fig. 4 is a fragmentary perspective view 
showing the rails and a bar upon then; 

Figs. 5, 6, 7, 8 and 9 are fragmentary 

Serial No. 454,343, 

sectional elevations on the lines 5-5 of Figs. 1 and 3, showing two of the rails. 
Fig. 5 illustrates the position of these parts 
at the beginning of the forward stroke of 
the movable rail; Fig. 6 shows them dur 
ing the forward stroke; Fig. 7, at the end of 
the forward stroke; Fig. S, during the rear 
ward stroke; and Fig. 9, at the end of the 
rearward stroke. 
The furnace 10 shown in the drawings 

may be tunnel-shaped. The details of its 
construction are not material to the present 
invention. The feeding mechanism in 
cludes a plurality of rails 11, 11, 12, 13, 13' 
and 14 which extend through the furnace 
and project through openings at both ends 
of it. Certain of the rails are adapted to 
be reciprocated relatively to the others. 
In the device illustrated the rails 11, 12, 
13, 14 are fixed while the rails 11 and 13' 
are movable. The rails are supported upon 
transverse beams 15. The fixed rails are 
secured to one of the beams 15. The way in 
which the movable rails are mounted on the 
beams 15 is hereinafter described. Those of 
the beams 15 which are within the furnace 
lnay be set into the floor of the furnace as 
indicated in Fig. 2, while the beams which 
support the portions of the rails outside the 
furnace are mounted upon a frame 16. 
The operative surfaces of each of the 

fixed rails 11, 12, 13, 14 are formed to pro 
vide a series of engaging surfaces 30, 31, 
32 etc. and a series of rearwardly sloping 
inclines 40, 41, 42 etc., alternating with the 
engaging surfaces. In the form shown in 
the drawing the engaging surfaces 30, 31 
32, etc., are vertical and at the top of each 
of the inclines 40, 41, 42 etc., is a short 
horizontal surface 40, 41 etc. (Fig. 4). 
The operative surface of each of the mov 

able rails 11, 13 is formed to provide a 
series of engaging surfaces 30', 31, 32 etc. 
and a series of rearwardly sloping inclines 
40”, 41', 42 etc., alternating with the en 
gaging surfaces. In the form illustrated 
in the drawings, the engaging surfaces 30 
31, 32 are perpendicular to the inclines 
40', 41', 42. 

It is, however, not essential to the opera 
tion of the device that the engaging sur 
faces 30, 31, 32 etc. and 30', 31, 32' etc., 
and the inclines 40, 41, 42 etc., and 40, 41, 
42' etc., have the exact form illustrated. 
It is sufficient that the engaging surfaces 
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of each rail be adapted to engage the 
article to be moved and to prevent rearwardl 
movement of the article relative to the rail: 
that is to say, to prevent the article from 
moving rearwardly when the rail is sta 
tionary, or to cause the airticle to move foi'- 
ward with the rail when the rail is moved 
forward. It is sufficient that the inclines 
of each rail have a rearward slope pe1'- 
mitting relative rearward in ovement of the 

Such rei 
ative movement may be either a rearward 
movement of the rail when the article is 
stationary or a forward movement of the 
article when the rail is stationary, or 
simultaneous forward hovement of the 
article and rearward movement of the rail. 
Means are provided for giving the rails 

11, 13 a reciprocatory movement relative to 
the rails 11, 12, 13, 14 in a direction inclined 
to the rails. The stroke and direction of 
this relative reciprocatory movement is such 
that at, or near, one end of the stroke, the 
outer edge of each engaging surface 30', 31. 
32 etc. of one set of rails is in alignment 
with a point between the inner and outer 
edges of one of the engaging surfaces 30, 31, 
32 etc. of the other set of rails; and that at, 
or near, the other end of the stroke, a point 
between the inner and outer edges of each 
engaging surface 30', 31, 32 etc. of the first 
set of rails is in alignment with the outer 
edge of the next succeeding engaging sur 
face 31, 32, 33 etc. of the second set of rails. 
The relative reciprocatory movement thus 
defined is adapted to cause a step by step 
forward movement of an article placed upon 
the rails as hereinafter described in detail. 

It should be noted that the relative recip 
rocatory movement defined has a component 
longitudinal of the rails, the stroke of which 
is not less than the distance between succeed 
ing engaging surfaces, and a component 
transverse to the rails, the stroke of which 
is not greater than the sum of the depth of 
one of the engaging surfaces 30, 31, 32 etc. 
and the depth of one of the engaging Sur 
faces 30', 31, 32' etc. In order to give the 
engaging surfaces the greatest possible grip 
upon the article it is most desirable that 
the stroke of the transverse component be 
approximately half this sum. 
In the form shown in the drawings, suc 

cessive engaging surfaces 30, 31, 32 etc. and 
successive engaging surfaces 30'. 31', 
32' etc. are equally spaced and of equal depth 
so that the inclines 40, 41, 42 etc. are Sub 
stantially parallel to the inclines 40'. 41. 
42 etc., and the transverse component of the 
stroke of the relative reciprocatory move 
ment is substantially equal to the depth of 
each engaging surface so that the direction 
of the reciprocation is substantially parallel 
to the inclines. While this arrangement has 
proved most satisfactory in practice, the de 
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tails of this particular arrangement de 
scribed in this paragraph are not essential to 
tie operation of the device. 

Various different mechanical means may 
be provided for causing this reciprocatory 
novelinent. The arrangement shown in the 
drawings forms a simple and satisfactory 
means for this purpose: In the arrangement 
illustrated, operating mechanism is provided 
for giving the rails 11, 13 a reciprocatory 
movement in the direction of their length, 
and these rails are provided on their lower 
Surfaces with projections 17 having inclined 
surfaces 18 which rest upon - inclines 19 
formed in the beams 15 between the rails 11 
and 12 and the rails 13 and 14. The inclined 
Surfaces 18 and 19 are substantially parallel 
to the inclines 40, 41, 42 and 40'. 41', 42 etc., 
So that when the movable rails are given a 
reciprocatory movement in a longitudinal di 
rection by the operating mechanism, they 
slide up the inclines 19 on their forward 
stroke and down the inclines. 19 on their 
rearward stroke, which results in giving 
then a reciprocatory movement in a direc 
tion substantially parallel to surfaces of 
the inclines 40, 41, 42 etc. and 40, 41, 42 
etc. - 

While any form of operating mechanism 
adapted to give the rails 11, 13 a recipro 
catory movement in the direction of their 
length may be used in connection with the 
inclines on which the rails are mounted, the 
operating mechanism illustrated has been 
found a desirable means for giving the slow 
reciprocatory movement required for feed 
ing articles through the furnace. The mech 
anism includes a motor 20 connected by a 
belt to a pulley 21 on a worm shaft 22. The 
worm on the shaft 22 drives a gear on the 
worm shaft 23, and the worm on the shaft 
23 drives a gear on the eccentric shaft 24. 
An eccentric band mounted on an eccentric 
on the shaft 24 oscillates the lower end of 
a beam 25 which is pivotally mounted at 26. 
The upper end of the beam 25 is connected 
to one end of a link 29, the other end of 
which is connected to a transverse shaft 27, 
the outer ends of which are mounted in fit 
tings 2S attached one to each of the rails 11, 
13. The length of the stroke of recipro 
cation given to the rails by the operating 
mechanism is slightly greater than the dis 
tance between successive engaging surfaces 
30,3132, 30.31', 32". In the use of the device described, the bars 
to be fed through the furnace are placed 
upon the rails at their rear end, that is, the 
left-hand end, in Figs. 1 and 2. The recip 
rocation of the rails 11, 13' causes each bar 
to travel forward into the furnace 10 
through the furnace and out at the opposite 
end of the furnace. 
The operation of the feeding mechanism 

may best be understood from Figs. 4 to 9. 
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The bar A to be fed through the furnace 
extends across all six of the rails as indi 
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cated in Fig. 4. While the provision of a 
plurality of moving rails and of fixed rails 
has the advantage of moving both ends of 
the bar evenly, the operation of the device 
may best be explained by considering only 
one fixed rail and one moving rail, as, for 
example, the rails 11 and 11 shown in Figs. 
5 to 9. At the beginning of the forward 
stroke of the rail 11 the bar. A rests upon 
the incline 40 and against the engaging Sur 
face 30 of the rail 11 (Fig. 5). As the rail 
11 moves forward and upward in a direc 
tion parallel to the inclines 40', 41' etc. its 
engaging surface 30' pushes the bar. A up 
the incline 40 of the rail 11 as shown in 
Fig. 6. The forward and upward movement 
of the rail 11 continues until the engaging 
surface 30 has pushed the bar all the way 
up the incline 40 so that the bar falls down 
upon the incline 40 of the rail 11 as shown 
in Fig. 7. The rail 11 then moves in the 
reverse direction, that is, rearwardly and 
downwardly. In this movement the bar A is 
brought against the engaging surface 31 of 
the rail 11. The bar is held against rear 
Ward movement by the engaging surface 31, 
while the incline 40 of the rail 11 slides 
under the bar as shown in Fig. S. The rear 
ward and downward movement of the rail 
11' continues until the incline 40' has passed 
entirely under the bar A, permitting the bar 
A to fall down upon the incline 41 of the 
rail 11, as shown in Fig. 9. It is thus seen 
that one complete reciprocation of the mov 
able rail 11 has served to move the bar A 
from a position against the engaging sur 
face 30 of the fixed rail 11 to a position 
against the succeeding engaging surface 31 
of the fixed rail. It is thus apparent that 
continued reciprocation of the rail 11 will 
carry the bar A forward step by step along 
the fixed rail 11. 
From the above description of the opera 

tion of the feeding mechanism it is apparent 
that the forward movement of the bar re 
Sults from the relative reciprocatory move 
ment of the rails which may, of course, be 
attained by reciprocating either of them 
while retaining the other stationary, or by 
giving each a reciprocatory movement so 
timed that the forward stroke of one rail 
corresponds to the rearward stroke of the 
other. 
Among the advantages of this feeding 

mechanism when applied to a heating fur 
nace are the following: The only moving 
parts within the furnace are portions of the 
reciprocatory rails 11, 12, so that lubrica 
tion within the furnace is not required. The 
power consumption of the device is small as 
it is necessary merely to give a short recip 
rocatory movement to the moving rails. A 
portion of the rails is retained outside the 

furnace, while the portion of the rails with 
in the furnace is not moved out of the fur 
nace, so that no part of the rails is subject 
ed to changes of temperature which would 
cause the material of which they are made to 
deteriorate. The feeding mechanism is, 
therefore, greatly superior to a moving con 
veyer which, because it possesses none of the 
advantages above enumerated, has been 
found unsatisfactory as a means for feeding 
articles through a heating furnace. 
The feeding mechanism has been found in 

practice to possess another advantage of 
great importance. This is its ability to sort 
Out articles such as bars from a mass and to 
move the bars forward individually. It has 
been found that if a mass of bars be piled 
upon any part of the rails in such a way as 
to lie across the rails, the mass of bars re 
mains stationary while individual bars are 
withdrawn from the bottom of the mass and 
moved forward one by one along the rails. 
This occurs even though no means for sup 
porting the mass of bars other than the rails 
themselves is provided. The ability of the 
device to sort out individual bars from the 
mass is a great practical advantage, since it 
makes it possible simply to dump the bars 
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to be fed through the furnace upon the rear 
end of the rails (the left-hand end in Figs. 
1 and 2), and thus eliminates the labor or 
mechanical contrivances which have hereto 
fore been necessary to deliver the bars to 
the feeding mechanism one at a time. 

It should be clearly understood, however, 
that the utility of the feeding mechanism is 
by no means limited to its use in connection 
With furnaces, as it is capable of use when 
ever it is desired to convey articles. 

Furthermore, as pointed out in the course 
of the description it is not essential that the 
operative surfaces of the rails have precisely 
the form illustrated, nor that the relative re 
ciprocatory movement of the rails be in the 
exact direction provided in the form illus 
trated. 
The use of the word “rails” in referring to the relatively reciprocatory longitudinal 

members is not intended to imply that each 
of these members need consist of a single 
piece of metal. It is apparent that where 
One of the longitudinal members is station 
alry this stationary member may be con 
structed of separate pieces of metal forming 
the Successive engaging surfaces and in 
clines and that these pieces of metal may 
even be spaced from one another. Such an 
arrangement is, however, equivalent to the 
type of longitudinal member shown in the 
drawings and should be understood to be in 
cluded in the term “rail.” If desired, the 
movable longitudinal members may be 
made of separate sections attached to 
gether and if the members are of great 
length, such Sectional construction is advan 
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ageous in reducing warping. Such sec 
tional construction should be understood to 
be included in the term “rail.’ 
What is claimed is: 
1. Mechanism for moving an article, corn 

prising two rails, each having an opera 
tive surface comprising a series of spaced 
engaging surfaces approximately perpen 
dicular to the rail and adapted to prevent 
rearward movement of the article relative to 
the rail and a series of rearwardly sloping 
surfaces alternating with said engaging Sur 
faces materially greater in length than said 
engaging surfaces and inclined to the rail 
at an angle materially less than 45, said 
rearwardly sloping surfaces being adapted 
to permit relative rearward novel:ent of 
the rail with respect to the article, and 
means for causing between the rais a relia 
tive reciprocatory movement having a large 
component longitudinal of the rails and a 
small component transverse to the rails. 

2. Mechanism for moving an article, coin 
prising two horizontal rails, each having an 
operative surface comprising a series of ap 
proximately vertical Spaced engaging Sui 
faces adapted to prevent rearward move 
ment of the article relative to the rail and 
a series of rearwardly sloping Surfaces al 
ternating with said engaging Surfaces ina 
terially longer than said engaging Surfaces 
and inclined to the horizontal at an angle 
materially less than 45°, said rearwardly 
sioping surfaces being adapted to permit 
relative rearward movement of the rail with 
respect to the article, and means for calls 
ing between said rails a relative 'ecipro 
catory movement having a large horizontal 
component and a small vertical component. 

3. Mechanism for moving an article, coin 
prising two rails, each having an operative 
surface comprising a series of parallel rear 
wardly sloping surfaces inclined to the rail 
at an angle materially less than 45° and il. 
series of engaging surfaces alternating with 
said rearwardly inclined surfaces approxi 
mately perpendicular to the rail and ma 
terially shorter than said rearwardly in 
clined surfaces, and means for causing be 
tween said rails a relative reciprocitory 
movement in a straight line paralled to the 
rear Wardly inclined surfaces of the rails. 

4. Mechanism for moving an article, con 
prising two rails, each having an operative 
surface comprising a series of spaced en 
gaging surfaces transverse to the rail and a 
series of parallel rearwardly sloping inclines 
alternating with said engaging surfaces, and 
means for causing between said rails a rela 
tive reciprocatory movement in a straight 
line parallel to the inclines of the rails. 

5. Mechanism for moving an article, coin 
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prising a fixed rail and a movable rail each 
having an operative surface formed to pro 
vide a Series of spaced engaging surfaces 
and a series of parallel rearwardly sloping 
inclines alternating with said engaging sur 
faces, a plurality of supports for said mov 
able rail each having a bearing surface sub 
stantially parallel to said inclines, said mov 
able rail being provided with a plurality of 
bearing Surfaces substantially parallel to 
said inclined bearing surfaces Of the Sup 
port and resting thereon, and operating 
means adapted to give to said movable rail 
a longitudinal reciprocatory move ent the 
stroke of which is not less than the distance 
between any two successive engaging Sur 
faces. 

6. Feed mechanism for moving articles 
into, through and out of a furnace, compris 
ing a fixed rail extending through the fur 
nace and projecting from each end thereof, 
a movable continuous rail parallel to said 
first-mentioned rail extending through the 
furnace and projecting from each end there 
of, a mounting for said movable rail per 
mitting a reciprocatory movement thereof 
in a direction inclined to the rail, and mech 
anism located outside the furnace and con 
nected to one of the projecting ends of said 
lilovable rail for giving it a reciprocatory 
movement, said rails having operative sur 
faces adapted to engage the articles and 
cause a step by step forward movement of 
the articles along the rails as the mov 
able rail reciprocates. 

7. Feed mechanism for moving articles in 
to, through and out of a furnace, compris 
ing parallel rails extending through the fur 
nace and projecting from each end thereof, 
One of said rails being fixed and the other 
slidably mounted, supporting bearings for 
said slidably mounted rail inclined to the 
rail, and mechanism located outside said 
furnace for giving to the slidably mounted 
rail a longitudinal reciprocatory movement, 
the stroke of which is short with respect 
to the length of the rails, said rails having 
operative surfaces comprising a series of 
transverse engaging surfaces and a series 
of parallel rearwardly sloping inclines 
alternating with said engaging surfaces and 
Substantially parallel with the bearing sur 
faces on which said slidably mounted rail 
is mounted. 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
witnesses. 

ARTHUR. W. PETERS. 
Witnesses: 

ROBT. F. CoNLEY, 
MAISE MAURUS. 
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