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UNITED STATES PATENT OFFICE. 
SAMUEL A. SAGUE, OF CILEVELAND, OHIO. 

PLANT FOR ANNEALING METALLIC TUBES, WRE, &c. 

SPECIFICATION forming part of Letters Patent No. 584,166, dated June 8, 1897. 
Application filed January 22, 1897, Serial No. 620,295, (No model.) 

To atti, Luhon, it nagy concer.: 
Be it known that I, SAMUEL A. SAGUE, of 

Cleveland, Cuyahoga county, Ohio, have in 
vented certain new and useful Improvements 
in Plants for Annealing Metallic Tubes, Wire, 
&c.; and I do hereby declare the following to 
be a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it pertains to make and 
use the same. 
My invention relates to improvements in 

plants for annealing netallic tubes, wire, 
&c.; and the invention pertains more espe 
cially to an improved construction of the 
oven or amnealing-chamber of an annealing 
furnace. 
The primary object is to construct a fur 

nace of the character indicated that has a 
large capacity, wherein the tubes or stock to 
be annealed is more uniformly treated and 
wherein the closed cylinders or containers 
containing the stock to be annealed are in 
troduced into one end of the oven or an 
nealing-chamber and are withdrawn at the 
other end of said chamber or oven after hav 
ing been subjected to the heat within said 
oven or chamber the required length of time. 
With this object in view, and to the end of 

attaining certain other advantages herein 
after referred to, the invention consists in 
certain features of construction and combi 
nations of parts hereinafter described, and 
pointed out in the claims. 
In the accompanying drawings, Figure I is 

a side elevation of my improved annealing 
furnace. Fig. II shows said furnace in eleva 
tion and in section and mostly in central 
vertical longitudinal section. Fig. III is a 
top plan of the furnace in horizontal section. 
Fig. IV is an end elevation, mostly in trans 
verse section on line IV IV, Fig. II. In Fig. 
IV the parts are shown on a larger scale than 
in the first three figures. Fig. W is a top 
plan, mostly in horizontal section, of my im 
proved annealing plant. - 

Referring to the first four figures of the 
drawings, A designates the combustion-cham 
ber of the furnace. Said chamber extends 
transversely of the rear end of the furnace, 
and C C, designate doorways leading to oppo 
site ends of said chamber, respectively. The 
coke or fuel employed is introduced at these 

doorways to the two grates B B, that form 
the bottoms of opposite ends of the combus 
tion-chamber. A wall D separates the com 
bustion-chamber from the annealing-cham 
ber or oven E, into which the closed cylin 
del's or containers that contain the stock to 
be annealed are subjected to the required 
heat. A forwardly and rearwardly extend 
ing flue G establishes open relation between 
the upper end of the combustion-chamber 
and the upper portion of chamber E. Said 
flue extends, preferably, from one side of the 
furnace to the opposite side and terminates 
at its forward end a suitable distance for 
ward of wall ID. The bottom of flue G is 
formed by the archg, that extends forwardly 
from the upper end of wall D. 
H represents the furnace stack or chimney 

that is located at the rear end of the furnace 
and is in open relation at its lower end with a 
flueI, arranged below chamber E and extend 
ing forwardly from the stack or chimney in 
under chamber E to near the forward ex 
tremity of said chamber, and two flues J J 
connect the forward end of flue I with oppo 
site sides, respectively, of the forward end of 
chamber E. The products of combustion or 
heating agent passes, therefore, from the 
upper portion of the combustion - chamber 
through flue G, that is formed over arch g, 
thence is muffled or rolls about within cham 
ber E, and thence passes through flues J J 
and I to the stack or chimney. 
The annealing-chamber or oven E, at its 

forward end, is provided with a doorway E", 
through which the closed cylinders or con 
tainers that contain the stock that is to be 
annealed are placed upon several rails or bars 
e, arranged upon and at suitable intervals 
widthwise of the bottom or bed of said cham 
ber E and extending longitudinally of said 
bottom from the latter's forward end to and 
in under arch g to the forward side of a track 
or path K, formed at the bottom and trans 
versely of the rear end of said chamber. A 
suitably-operated door e' is provided for clos 
ing doorway E". Chamber E is wide enough 
to accommodate a lateral introduction of said 
cylinders or containers. If the latter are 
twelve feet long, as they preferably are in 
annealing-tubes for use in the manufacture 
of bicycle-frames, &c., chamber E and door 
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way E" should be about thirteen feet wide. 
In my improved furnace the said cylinders 
Or containers are not removed through the 
doorway at which they are introduced, but, 
by fractional turns given them at suitable 
intervals during the heating process by means 
of any suitable tools or instruments intro 
duced at doorway E", are rolled to the rear 
end of chamber E. Rails or barse slightly 
decline rearwardly to facilitate the turning of 
the cylinders or containers. In dotted lines, 
Fig. II, eleven cylinders or containers C are 
shown upon said rails or bars e. The load 
bearing surface of track or path K is formed, 
preferably, by any suitable number of suit 
ably-supported rollers L, arranged longitudi 
nally of chamber E and at suitable intervals 
widthwise of said chamber rearward of and 
below rails or bars e. A suitably-propelled 
cradle or trolley M is arranged to rest upon 
and travel over said rollers. Said trolley or 
cradle, when it is in position upon the roll 
ers, extends widthwise of the rear end of 
chamber E and is preferably long enough to 
extend from one side of said chamber to the 
opposite side, as shown in Fig. IV. Said 
cradle or trolley, upon its upper side, has bars 
or raised portions m, a ranged transversely 
thereof with their upper surfaces flush, or ap 
proximately flush, with the upper surfaces of 
the adjacent or rear ends of rails or bars e. 
Each cylinder or retort C, after it has reached 
the rear ends of rails or bars e, is next rolled 
upon members m of the cradle or trolley, and 
said members m, have their central portions 
recessed or cut away, as at m', to form con 
cave Seats for and partially embrace the cyl 
inder or container. Cradle or trolley M is 
preferably provided at one end with an eye 
M° for receiving the hook of a suitably-actu 
ated hook-bearing cable (not shown) employed 
in actuating the laden cradle or trolley end 
wise through a doorway E°, formed in one of 
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the side walls-the right-hand side wall in 
the case illustrated-of the rear end of cham 
bel E. Doorway E° is arranged, therefore, 
in line with the path of said trolley or cradle 
and has the dimensions required to accommo 
date the passage of the laden cradle or trol 
ley endwise therethrough. A suitably-oper 
ated door e° is provided for closing said door 
way E°. The concave seats m', formed in the 
upper side of the trolley or cradle, prevent 
lateral displacement of the cylinder or con 
tainer when the latter is in position upon the 
cradle or trolley. 
A cylinder or container C is shown in posi 

tion upon the cradle or trolley in Figs. II and 
IV. This cylinder or container consists of a 
tube closed at the ends by removable caps or 
heads C". The trolley or cradle upon its un 
der surface is provided with a downwardly 
projecting or depending member M', that ex 
tends longitudinally of the cradle or trolley 
and, when the trolley is in position upon roll 
ers L, into annular recesses l, formed in the 
central portions of the peripheral surfaces of 

said rollers. The engagement of said de 
pending member of the trolley or cradle with 
said recesses prevents lateral displacement 
of the trolley or cradle when the latter is upon 
or moved over the rollers. 
By the construction hereinbefore described 

it will be observed that the cylinders or con 
tainers filled with the stock that is to be an 
nealed are placed within chamber E, through 
doorway E° at the forward end of said cham 
ber, upon the chamber's load-bearing Sur 
facese, and the rolling of the cylinders or con 
tainers thereupon adown or rearwardly upon 
said surfaces results in the uniform heating 
of every portion of the cylinders or contain 
ers and contents, and at the required inter 
vals of time a cylinder or container is with 
drawn upon the cradle or trolley through the 
rear doorway E", and after said cylinder or 
container has been transferred by said vehi 
cle to the cooling-room hereinafter referred 
to said vehicle is again returned to the oven 
or chamber E for receiving another cylinder 
or container. Chamber E, at a point directly 
opposite doorway E°, is provided, preferably, 
with another doorway E°, formed, as shown 
in Figs. III and IV, within the rear end of 
the opposite side wall (the left-hand side wall 
in the case illustrated) of said chamber. A 
suitably-operated door e is arranged to close 
said doorway E, that accommodates the in 
troduction of a tool, instrument, or apparatus 
(not shown) employed in assisting the move 
ment of the cradle or trolley, should the lat 
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ter from any cause move with difficulty upon 
the rollers in the withdrawal of the cylinder 
or container. 

It will be observed that in my improved fur 
nace a comparatively large number of cylin 
ders or containers can be accommodated. 
Hence the furnace possesses not only the ad 
vantage of heating cylinders and contents 
more uniformly, but its capacity for doing 
work of the character indicated is much 
greater than that of annealing-furnaces here 
tofore devised. 

It will also be observed that a track O, colm 
prising rollers O', that correspond in construc 
tion with rollers L, is arranged to form an ex 
tension of track or path K, that comprises 
rollers L below the rear end of chamber E, 
and said track O leads to the receiving end of 
the cooling-room P, into which the heated 
cylinders or containers are placed and therein 
allowed to gradually cool, as required to com 
plete the annealing process. The heated cyl 
inder or container conveyed to the cooling 
room upon track O by the cradle or trolley 
is, upon reaching the receiving end of said 
room, transferred laterally to and upon a track 
R, arranged within said room at right angles 
to track O. The discharging end of room P 
extends into suitable proximity to a track S, 
that is arranged parallel with track O and 
leads to the receiving end of chamber or oven 
E from the room T, in which the cylinders or 
containers are supplied with the stock that 
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requires annealing and in which the annealed 
stock or material is removed from the cylin 
ders or containers. A truck U, mounted upon 
said track S, is employed for conveying the 
cylinders or containers from room T to the 
furnace and is also used for conveying the 
cylinders or containers from the discharging 
end of the cooling-room to the filling and emp 
tying room. This arrangement of tracks, 
furnace, rooms, &c., within an annealing 
piant is convenient and economical. 
Of course the receiving end and discharg 

ing end of cooling-room P are provided with 
suitably-operated doors P, that are vertically 
sliding in the case illustrated and are adapted 
to close the doorways leading to and from said 
"O.O. 
What I claim is 
1. In an annealing plant, a furnace having 

an oven or annealing-chamber wide enough 
to receive the closed cylinder or container lat 
erally and provided with a doorway that leads 
to the forward end of said chamber and is 
wide enough to accommodate the introduc 
tion of the closed cylinder or container, a door 
for closing said doorway, a track or path ar 
ranged transversely of the bottom of the rear 
portion of said chamber, a cradle or trolley 
arranged to rest Ripon and move end wise of 
said track or path, a door formed in the rear 
portion of the furnace in line with the path 
of the trolley or cradle and having the di 
mensions required to accommodate the pas 
sage of the laden trolley or cradle there 
through, and a door for closing said last-men 
tioned doorway, substantially as and for the 
purpose set forth. 

2. In an annealing plant, a furnace having 
an oven or annealing-chamber wide enough 
to receive the closed cylinder or container lat 
erally, and provided with a doorway leading 
to the forward end of Said chamber and wide 
enough to accommodate the lateral introduc 
tion of said cylinder or container, a door for 
closing said doorway, a track or path formed 
at the bottom and transversely of the rear 
portion of said chamber, a cradle or trolley 
arranged to rest upon and move endwise of 
said track or path, a doorway formed in one 
side of the rear portion of said chamber and 
having the arrangement and dimensions re 
quired to accommodate the passage of the 
laden trolley or cradle endwise therethrough, 
and a door for closing said last-mentioned 
doorway, substantially as and for the pur 
pose set forth. 

3. In an annealing plant, a furnace having 
an oven or annealing-ghamber Ewide enough 
to receive the closed cylinder or container lat 
erally, and provided with a doorway E" lead 
ing to the forward end of said chamber and 
wide enough to accommodate the lateral in 
troduction of said cylinder or container, a 
door for closing said doorway, a track or path 
formed at the bottom and transversely of the 
rear portion of said chamber, a cradle or trol 
ley arranged to rest upon and move endwise 
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of said track or path, two doorways formed 
in opposite sides, respectively, of the rear 
portion of said chamber in line with the path 
of the trolley or cradle, and one of Said last 
mentioned doorways having the dimensions 
required to accommodate the passage of the 
laden trolley or cradle end wise therethrough, 
and doors for closing said two last-mentioned 
doorways, substantially as shown and de 
Scribed. 

4. In an annealing plant, a fullnace having 
an oven or annealing-chamber provided with 
a receiving-doorway at its forward end, a door 
for closing said doorway, a track formed at 
the bottom and transversely of the rear por 
tion of said chamber and comprising rollers 
arranged longitudinally and at suitable inter 
vals widthwise of the chamber, a cradle or 
trolley arranged to rest, upon and move over 
said rollers, a doorway formed in one side of 
the rear portion of said chamber and having 
the arrangement and dimensions required to 
accommodate the passage of the laden trol 
ley or cradle end wise therethrough, and a door 
for closing said last-mentioned doorway, sub 
stantially as and for the purpose set forth. 

5. In an annealing plant, a furnace having 
an oven or annealing-chamber E wide enough 
to receive the closed cylinder or container lat 
erally and provided with a doorway E" that 
leads to the forward end of said chamber and 
is wide enough to accommodate the lateral in 
troduction of the cylinder or container, a door 
e' for closing said doorway, a track or path K 
formed at the bottom and transversely of the 
rear portion of said chamber and comprising 
a series of rollers arranged longitudinally and 
at suitable intervals widthwise of the cham 
ber and having annular recesses in their pe 
ripheries, a cradle or trolley arranged to rest 
upon and move over said rollers and provided, 
upon its under side, with a depending mem 
ber arranged to engage the aforesaid recesses, 
a doorway formed in one side of the rear por 
tion of said chamber and having the arrange 
ment and dimensions required to accommo 
date the passage of the laden trolley or cradle 
endwise therethrough, and a door for closing 
said last-mentioned doorway, Substantially as 
and for the purpose set forth. 

6. In an annealing plant, a furnace having 
an oven or annealing-chamber wide enough 
to receive the closed cylinder or container lat 
erally and provided with a doorway E" that 
leads to the chamber's forward end and is 
wide enough to accommodate the lateral intro 
duction of the cylinder or container, a door 
for closing said doorway, rails or members e 
raised above and arranged longitudinally of 
the bottom of the chamber, a track formed at 
the bottom and transversely of the rear por 
tion of said chamber and comprising a series 
of rollers arranged longitudinally and at suit 
able intervals widthwise of the chamber, a 
cradle or trolley arranged to move endwise 
over said track, and having the raised por 
tions or members in having recesses in and 
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extending transversely of the cradle or trol 
ley and arranged to receive the cylinder or 
container from the raised members or rails 
upon the aforesaid bottom, a doorway formed 
in one side of the rear portion of the chamber 
and having the arrangement and dimensions 
required to accommodate the passage of the 
laden trolley or cradle endwise therethrough, 
and a door for closing said last-mentioned 
doorway, substantially as shown, for the pur 
pose specified. 

7. In an annealing plant, the combination 
With the combustion-chamber of the furnace, 
the oven or annealing-chamber wide enough 
to receive the closed cylinder or container lat 
erally, the wall separating said last-mentioned 
chamber from the combustion-chamber and 
extending forwardly a suitable distance and 
Communicating with the oven or annealing 
chamber at its forward end, the doorway E" 
leading to the forward end of the annealing 
chamber and wide enough to accommodate 
the lateral introduction of the cylinder or con 
tainer, the door for closing said doorway, and 
the passage-Way or passage-ways for conduct 
ing the products of combustion or heating 
agent from the annealing-chamber's forward 
end: of a track or path formed at the bottom 
and transversely of the rear portion of the 
annealing-chamber below the aforesaid flue, 
a cradle or trolley arranged to move endwise 
of said track or path, a doorway formed in 
one side of the rear portion of the annealing 
chamber and having the dimensions required 
to accommodate the passage of the laden trol 

ley or cradle endwise therethrough, and a door 
for closing said last-mentioned doorway, sub 
stantially as and for the purpose set forth. 

8. In an annealing plant, the combination 
with a furnace having the oven or annealing 
chamber provided with a receiving-doorway 
at one end, a door for closing said doorway, 
a track K formed at the bottom and trans 
versely of the rear portion of said chamber, 
a cradle or trolley arranged to move endwise 
of said track, a doorway formed in one side 
of the rear portion of said chamber and hav 
ing the arrangement and dimensions required 
to accommodate the passage of the laden trol 
ley or cradle therethrough, and a door for clos 
ing said last-mentioned doorway; of a track 
O arranged in line with the aforesaid track 
IK, a track S leading to the receiving end of 
the furnace and arranged parallel, or approxi 
mately parallel, with the aforesaid track O, 
a vehicle Umovable upon said last-mentioned 
track, a cooling-room P arranged between 
the said tracks O and S, and provided with a 
track arranged between and extending into 
suitable proximity to said tracks O and S, and 
the emptying and filling room T adjacent to 
the cooling-room, substantially as shown, for 
the purpose specified. 

In testimony whereof I sign this specifica 
tion,in the presence of two witnesses, this 19th 
day of January, 1897. 

SAMUEL A. SAGUE. 
Witnesses: 

C. FI. DORER, 
ELLA. E. TILDEN. 
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