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MICHAEL M. MAHER, OF EAST BRADY, PENNSYLVANIA, ASSIGNOR OF ONE-
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PLATE~-GLASS-ANNEALING LEER.

SPECIFICATION forming part of Letters Patent No. 785,506, dated March 21, 1905.
. Application filed March 23, 1903. WBerial No, 149,075.

Yo all wnom it may concer:

Be 1t known that I, Micuaer M. MAHER, a
citizen of the United States, residing at East
Brady, in the county of Clarion and State of

5 Pennsylvania, have invented certain new and
useful Improvements in Plate-Glass-Anneal-

ing Leers, of which the following is a specifica-

tion, reference being had therein to the accom-
panying drawings.

This invention relates to that type of u*lass-
annealing leers wherein the plates are con-
veyed on asuccession of separate carriers; and
one object thereof is to provide carriers of
improved construction and to provide im-
15 proved means for sustaining cmd actuating
the same.

A further object 1s to improve the general
construction of the leer and also to provide
novel heating means.

Another object of the invention isto provide
means for withdrawing heated air from the
leer and for reénteringe the withdrawn air ad-
jacent the leer dlcsch‘uge.

In the accompanying drawings, Figure 1 1s
25 a side elevation of a leer constructed in ac-

cordance with my invention. Fig.2isaground
plan of the same. Fig. 3 1s a vertical longi-
tudinal séctional view. Fig. 41sa plan view,
partly in section, the -carriers being merely
30 shown In outline and with all operating
mechanisms omitted save the endless driving
cable and chain. Fig. 5 1s a cross-sectional
view taken on line 5 5 of Fig. 3. Fig. 6isa
view similar to Fig. 5 with the operating parts
- 35 removed. Hig. 7 1s an end elevation. Figs.
8, 9, and 10 are detail views of the plate-car-
riers and attendant mechanism. Figs. 11 and
12 are detall views of the mechanism for mov-
ing the carriers from one chamber to the other.

10

20

40 Kigs. 13 and 14 are detail views illustrating

the construction of the plate-carrier bodies.
Inthe presentadaptation of theinvention the
leer is constructed with two parallel chambers
2 and 3, separated by partition-wall 4, said
45 wall, however, stopping short of one end of
the leer where said chambers are in open com-
munlcation, as indicated at 5. At the opposite

end of the leer the plate-carriers are intro-

duced 1nto chamber 2 and discharged from

the corresponding end of chamber 3, said inlet
and discharge ends being normally closed by
doors 6 and 6" for chamber 2 and correspond-
ing doors 7 and 7 for chamber 3.

It 1s characteristic of my invention to pro-

vide an endless trackway throughout both
chambers of the leer,

sald trackway being
curved at the communicating ends 5 of the
leer, whereby the carriers may be moved from
one chamber to the other, and also curved on
the exterior of the leer at its opposite end, so

that after the carriers discharge the annealed

plates they may be conveniently returned and
reheated for a fresh operation. The track-
way preferably consists of an overhead rail &,
extending centrally through the leer-cham-
bers and sustained by hangers 9 and braces
9, depending through the leer-crown from tie-
bars 10, which connect buckstays 11. Rail
8 1s here shown of T-section and sustained

| wholly on its inner side, the lower extremities

of hangers 9 and braces 9’ being turned to
embrace the horizontal web of the rail, as

55
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clearly shown in Figs. 6 and 10, leaving the

maln or vertical portion of the rail free of

“obstructions and clear on its outer side for the

passage of the carriages, presentiy to be de-
scribed. For supportlno' track 8 where it ex-
tends beyond the end of the leer posts 12
sustain bar 13, and resting on this bar and on
the leer-crown are bars A from which depend
hangers 15, to which rah 8 18 secured, as shown
in FIU'b 3 and 4.

Mounted on rail 8 are the troiley-carriages

| 16, each carriage being preferably ptomded

With two mllers 17, which bear on the upper
edge of the rail, and a single roller 17’ for the
under edge thereof. Two of these carriages
are preferably employed for each plate-car-
rier, being connected at their upper ends by
bar 18 19 desionates the body ot the car-
rier, and in the preferred construction four
threaded bolts or rods 20 are projected up-
wardly from said body, two on opposite sides,
the bolts or rods of each side being connect-
ed by angle-bars 21, and these two bars 21 are
connected by the transverse bar 22, which in
turn 1s secured to the lower ends of the frames
of carriages 16, as shown in Figs. 8 and 9.
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Referring to Figs. 13 and 14, each of car-

rier-bodies 19 is made up of a series of cast-
iron frames 23, formed with depending flanges
or webs 24, theqe frames or sections belng se-
cured together by bolts 25, as shown. Lat-

“erally-projecting flanges 23 are cast on frame-

sections 23, slightly below their top surfaces,
and support the flat plates 26, which close the
frame-sections and form a level top surface
on which 1s placed a level covering or deposit
of fire-clay 27, upon which the glass plates
rest. Trusses 28 span the under sides of the
carriers and notonly serve tostrengthen them,
but also afford means for leveling or truing
the tables in case they become warped or oth-
erwise distorted.

Depending from opposite sides of the car-
riers are vertically-adjustable arms 29, carry-
ing at their lower ends rollers 30, which are
adapted to roll on trackways 31, arranged in
the bottom of the leer-chambers, said track-
ways being continuous and curved at the ends
of the leer-like rail 8. Said rollers and lower
trackways are not designed primarily for sus-

talining the weight of the carriers, being in- .

tended simply to form guides for preventing
irregular movement. The rollers are prefer-
ably so arranged that those on both sides of
a carrier do not touch trackways 31 at the
same time, but merely engage the same ac-
cording to the direction in which the carriers
may tip.

For moving the carriers 1n the strai crht par-
allel portions of chambers 2 and 3 I prefel-
ably employ an endless cable 32, arranged
above and parallel with rail 8 on the four
sheaves 33, partition-wall 4 being formed with
snitable openings to pass the cable from one
chamber to the other, said sheaves being se-
cured to the lower ends of vertical shafts 34,
suitably journaled on the leer-crown and de-
pending therethrough. These shafts or any
of them may be actuated 1n any suitable man-
ner for driving the cable, the means here
shown consisting of a long diagonal drive-

shatt 35, suitably journaled on top of the leer

and geared at its ends at 36 to the upper ends
of two of shatts 34. Power may be imparted
to shatt 35 through the medium of cross-shaft
37, geared to the center thereof, said shaft
carrying a dr 1V1n0'-pullev 38 or other power-
recelving means.

Secured to cable 32 at regular intervals are
heads 39, and sheaves 33 are formed with pe-
ripheral notches 33', spaced so as to receive
said heads as they pass therearound, thus giv-

ing the sheaves a positive hold or grip on the ;

cable which they drive. Projecting upward
from carriage - frames 16 are the hooks 40,

which are in the plane of and embrace the ca-
ble and are engaged by heads 39 to propel the
plate-carriers. Each carriagels provided with
two of these hooks and they are spaced the
same distance apart as heads 39, thereby giv-

65 ing the cable a double hold on each carriage.

‘ber 2 and into chamber 3.

785,506

The hooks are arranged with their open sides
Inward or toward partition-wall 4 and are of
such form as to readily pass over sheaves 33.
The cable thus arranged serves to propel the
carriers throughout the greater portion of the
parallel chambers 2 and 3; but at curved end
5, where the chambers communicate and in
which the cars turn around the sharp curve
in track 8, it 1s necessary to provide additional
actuating means, and the same is here shown
consisting of an endless chain 41, mounted on
sprockets 42, one in each chamber, and pass-
ing around the curved guideway 43 above and

corresponding exactly with the curvature in

track 8, sald guideway being sustained by
hangers 43’. Chain 41 is provided with pro-
jections 44, which engage hooks 40 as they are

“advanced out of engagement with cable 32,

sald chain thus serving as an auxiliary pro-
pelling means for moving the cars around the
sharply-curved end of the leer out of cham-
Upon reaching
the straight portion of chamber 3 hooks 40
are again brought into the path of the cable
and are. automatically engaged by heads 39,
and thus advanced toward the discharge end
of the leer and in direction opposite to that
traveled 1in chamber 2.

Sprockets 42 are here shown secured to the
lower ends of vertical shafts 45, depending
through the leer-crown, said shafts at their
upper ends being geared to the hand-propelled
crank-shaft 46. In the form of leer herein
shown it is not practicable to propel the car-
riers around the sharp bend or curve by cable
32, and while I have found a separate and dis-
tinct actuating means necessary my invention
1s not confined to the specific mechanism here-
in shown. In the disclosed construction the
cable stops considerably short of the com-

bined inlet and discharge end of the leer, 1t

being only necessary to provide means for
propelling the carriers within reach of the in-
let and exit doors, where they can be readily
moved In dlrectmn desired by the attendant’s
working at said end. If desired, however,
the cab]e may extend to the end of the leer.
My preferred form of heating means,located
in the bottom of chamber 2, consists of a se-
ries of hearth-stones 47, supported on piers 48,
with open spaces between the piers at the sides
and ends of the stones for free upward cireu-
lation of heat generated by gas-burners 49.

~one burner beneath each stone and separately

controlled by valve 49', all of the burners be-
Ing connected to the gas-manifold 50. Stones
47 are of approximately the same size or out-
lineascarrier-bodies 19 andare ol such height
that the carriers are immediately thereabove,
there being only sufficient room for necessary
clearance, with the roller-carryingarms29 ex-
tending downward past opposite ends of the
hearths to trackways 31. The hearths are

separated by intervening spaces correspond-
- ing approximately to the spaces between the
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carriers. The carriers are moved intermit-
tently by means of the cable, gearing, and
Sh‘lftlnﬂ above described, the extent of each
movement being the w1dth of a carrier, and
the hearth-stones are preferably so ar rano'ed
that they are directly beneath the carriers
when the latter are at rest. I here show the
hearth-stones arranged the whole length of
chamber 2: but it Wlll be understood tlmt a
less number may be employed, if desired, or,
on theother hand,they may be extended ar ound
curved portion 5 and Into chamber 3, as cir-
cumstances may requlre.

‘The casting-table 51 is arranged, as shown,
adjacent the I(Jel some distance from the mlet
end thereof and directly opposite door or
opening 52, through which the cast plates are
introduced. Removable bridge-bars 53 may
be employed for spanning the space between
the casting-table and the carrier which re-
ceives the plate. Between opening 52 and
doors 6 and 6', which admit the carriers into
chamber 2, there 1s room for several carriers,
five being here shown, and in this space the
temperature is hwhest for the purpose of re-
heating the cars fmd conditioning them for
receiving the glass. TFrom the point where
the pla,tes areintr oduced a gradually-diminish-
Ing temperature is mmntmmed until, as here
shown the hearths or heating means cease
EL]EOO‘BtheI where chamber 2 communicates
W1th chamber 3
moved onto the carrier opposite opening 52
the series of carriers is advanced a distance
equal to the width of a carrier, whmh brings
a freshly-heated one in p081t10n to receive the
next cast. Meantime a carrier is being con-
veyed around the curved end 5 by the mech—
anism above described, and in the same inter-
val of time the end carrier in chamber $ is
withdrawn through doors 7 and 7" and around

the exposed portion of track 8 in convenient |
position for removing the annealed plate rest-

ing thereon, and as soon as the plate has been
dlehm‘U ed the empty carrierismoved through
doors 6 and 6 into the reheating portion of

chamber 2, where 1t is placed in position to
receive in tum a freshly-cast plate, as above
described.

1t 1s very desirable that the temperature of
the plates as they emerge from the leer shall

as nearly as possible approximate that of the
outer air, and thus avoid sudden changes in
temperature, which cause great injury and
loss, as is well known 1n the art. It 1s difli-
cult to reduce or disseminate the large volume
of highly-heated air in that portion of the
leer wherein the last stages of cooling are ef-

fected, and under the most favorable condi-

tions there 1s a marked difference in tem-
perature on the inner and outer sides of the
clischarging-door, so that when the latter is
opened there is a sudden inflow of cooler air.
IHence I have found it desirable to devise

- means for withdrawing heated air in any de-

After each plate is cast and.

sired amount without injuring the olass and
also to arrange for reéntering or dlschmwmﬁ
the W]thdl"&wn hot alr into the leer adjaeent

1ts outlet to counteract the chilline effect of

the inflowing outer air when said outlet is
open. For these purposes I provide a fan or
blower 54, with its inlet connected to mani-
fold 55, from which several pipes 56 may be
prmected into the lower portion of chamber 3.
said pipes being provided with air-inlet open-
ings 57, Wherebv heated air in any desired
amount may be withdrawn from said cham-
ber. I prefer to arrange pipes 56 between
the short and low transverse walls 58, which
prevent drafts longitudinally of the cham Jer.
The heated air thus withdrawn may be dis-
charged outside the leer, or the outlet of
blower 54 may be connected with mani-
fold 59, having the perforated pipes 60 ex-
tendmcr into chamber 3 adjacent the end or
dlschargmg-door Tand 7', whereby the heated
alr withdrawn may be reintroduced into
chamber 3 adjacent the carrier - outlet for
counteracting the chilling effect of the outer
alr when said doors are open. Additional
transverse walls 58" are preferably provided

on opposite sides of pipes 60 to preclude in-

jurious drafts and to effect a more direct cir-

culation of the heat in the 1mmed1ate portion

of the chamber in which 113 1s desired to m-
troduce it.
‘While I consider it desirable to plowde

means for both withdrawing and reintroduc-
ing heated air into the leer the invention is

not limited thereto, and the same may be
either used or dispensed with, as circum-
stances may require. As the principle un-

derlying this portion of the invention may be

applied to many different forms of leers, I do
not confine myself to the type of leer herem
shown. At intervals on the leer-walls are
stacks or chimneys 61, which are preferably
constructed attheir lower ends with transverse
bottom ducts 62, leading to the centers of
chambers 2 and 3, as shown in Fig. 5.
chimney 1s provided with a damper 63, which
dampers may be adjusted throughout the leer
as conditlons may require. The arrangement
is preferably such that there is one of these
dampered chimney-outlets above each point
or station where the carriers pause in their
intermittent movement through theleer-cham-
bers, and particularly is this so in respect to
chamber 2, where there 1s a dampered chim-
ney connection central over each hearthstone
47. These dampered outlets operate in con-
junction with the separately-controlled burn-
ers beneath stones 47 to provide a succession
of stations of either increasing or decreasing
temperature, according to location. Thus
from the inlet end of chamber 2 to the cast-
ing-table the stations will be of gradually-in-
creasing temperature, while those forward

from the casting-table WIH be of gradually-
It will be under-

decreasing temperatu re..

Kach 1
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stood that the burners and chimney-outlets of

the several stations may be so manipulated as
to secure a very accurate graduation of the

successive temperatures throucrh which the

carriers pass. While the carrier -space
throughout the leer-chambers is continuous,
the heating means and dampered chimneys
serve to divide the same into a succession of
zones, which may in anappreclable and effect-
ivemanner be controlled independently of each
other. For that portion of the leer in advance
of the carrier-outlet, which in the present em-
bodiment of the invention comprises the
whole of chamber 3, the dampered chimney-
outlets are preferably arranged at regular in-
tervals, as in chamber 2, and may be so ad-
justed as to secure either a gradual or ra,pld
reduction of temperature as the outlet 1s ap-
proached, dependent on the condition and re-
quirements of the glass.

In those leers wherein the carriers move on

two parallel tracks the latter are liable to be-
come distorted and uneven owing to the intense
heat, and the jolting and straining of the car-
riers occasioned thereby is liable to injure
many of the plates. With a one-ratl track, as
herein proposed, while it may not be possible
to entirely eliminate twists and irregularities
nevertheless the carriers may pass thereover
without being subjected to bodily twists or
strains, as they are sustained each at substan-
tially one point only. The slight swaying or
oscillating occasioned the carriers by such
track irregularities will not injure the plates
so long as the carrier-bodies remain perfectly
rigid and free from distorting strains. Kur-
thermore with the single overhead track I am
enabled to locate the dri iving mechanism in the
unobstructed upper portion of the leer and to
apply the power to the carriers in close prox-
imity to their supporting-track.

I claim as my invention—

1. A leer having an overhead way extend-
ing therethrough, glass— arriers, and carrier-
Suspendmo* means movable over the way and
constructed and arranged to permit the car-
riers to oscillate. _

9. A leer having an overhead way extend-
ing therethrough, glass-carriers, carrier-sus-

endmo means movable over the way and con-
st1 ucted and arr anged to permit the carriers

to oscillate, and G‘LIIdBS for limiting said oseil-

lating movement.

3. “A leer having an overhead way extend-
ing ther ethmucr'h, olass-carriers, carrier-sus-
pendmo‘ means movable over the way and con-
structed and arranged to permit the carriers to
oscillate, fixed gmdes within the leer, and roll-
ers on the carriers adapted to engage the
ouldes and limit said oscillating movement.

4. A leer having an overhead way extend-
ing therethrough, ghss -carriers, and suspend-
ing means movable over the way and having
central or balanced connection with the car-
riers.

785,508

5. A leer having an overhead way extend-

ing therethrough, and glass-carriers suspend-

ed at thelr centers from said way.

6. A leer havine an overhead way extend-
ing therethrough, glass-carriers suspended at
their centers from the way, and carrier-actu-
ating means adjacent the overhead way.

7. Thecombination ofaleerchamber or tun-
nel, burners within the lower part ot the cham-
ber, heat-deflectors posﬂsloned above the burn-
ers, and plate-carriers movable through the
chamber above said deflectors.

8. The combination of aleer chamber or tun-
nel, hearthstones within the chamber and ele-
vated from the bottom thereof, burners be-
neath the hearthstones,and plate-carriersmov-
able through the chamber above said stones.

9. An 1mproved olass-annealing leer having
a single elevated El‘ELCL, and ﬂld%s-caruer% SUS-
Dended therefrom and movable thereon.

10. An improved glass-annealing leer hav-
ing a single elevated track e:xtendmo through
the center thereof, glass-carriers, and a sus-
pension device e%endmo* upwar d centr ally
from each carrier and qdapted to travel on the
tr ELCL.

The combination of a leel - chamber,
plate carriers, a driving - cable movablc
through the chambel and hfwmo a lateral turn
at the end ther eof, projections at intervals on
the cable, and devmes on the carriers adapted
to be engaged by the cable projections, said
devices bemﬂ' open on one side whereby they
are automwtw‘mlly disengaged from thie cable
projections when the mble turns laterally.

12. The combination ot a leer, a succession
of glass-carriers of uniformsize movable there-
in, a series of evenly-spaced sepma,telvucon-
tr olled heating devices over which the carriers
move, and a dampered chimney in the leer-
crown above each heating device. :

A glass-carrier for leers comprising a
series of iron frames arranged side by side and
having vertical abutting faces, means for se-
curing the frames tog ethel with said faces in
engagement to form a rigid carrier-body, and
a refractory top covering for the body.

14. A glass-carrier for leers comprising a
series of iron frames arranged side by side and
having vertical abutting faces, means for se-
curing the frames together with said faces in
engagement to formarigid carrier-body,truss-
rods beneath and secured to opposite portions
of the body thus formed for holding the same
level, and a refractory top covering tor the
body.

5. A glass-carrier for leers comprising a
series of iron frames secured together side by
side to form a carrier-body, a refractory top
covering therefor, and means for sustaining
the carrier from above.

16. A glass-carrier for leers comprising a
body, and a suspension device arranged cen-
trally thereover and secured to opposite edges
thereof.
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17. A glass-carrier for leers comprising a
body, two horizontal bars above the top plane
of the body and secured to opposite edges
thereof, a cross-bar connecting the first-men-
tioned bars, and a suspension device secured
to the cross-bar. .

18. An improved leer having communigat-
1ng chambers arranged side by side, glass-car-
riers movable therein, an endless carrier-act-
nating cable common to the chambers, and

separate actuating means for moving the car-

riers from one chamber into the other.

19. An improved leer having communicat-
ing chambers arranged side by side, glass-car-
riers movable therem a cable operatlno' to
move the carriers throuo‘h each chamber, and
separate means for moving the carriers from
one chamber to the other.

20. - An 1mproved leer having straight com-
municating chambers connected by a curved
trackway, glass-carriers movable in the cham-

bers over said trackway, and actuating-means
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operating to automatically engage the car-

riers and move them over said curved track-
way.
21. An 1mproved leel having communicat-

‘ing chambers connected by a tr a,clumy, olass-

carriers movable 1n the chambers over said
trackway, and endlessactuating means operat-
ing at the ends of the chambers to move the
c.;u § iels from one chamber to the other.

. Animproved leer having chambers com-
mumcatmo at one end, ,___,,lass carriers mov-

able in the chambers and from one chamber

to the other, means for moving the carriersin
the chambers, and mechanism at the chamber
ends adapted to automatically engage and
move the carriers h om one chamber to the
other.

93. An improved leer having chambersar-
ranged side by side which communicate at one
end, glass-carriers in the chambers, an end-
less cable operative in both chambers between
the ends thereof for moving the carriers, and
mechanism operative at the connected ends of
the chambers for receiving the carriers from
the cable in one chamber and delivering them
to the cable in the other chamber.

24. Animproved leer having movable plate-
carriers, equally-spaced cable-engaging de-

vices on the carriers, and a power-cable in the ;

K>

leer carrying equally-spaced devices adapted
to automatically engage and diserwage said
devices on the carriers.

25. Animproved leer having twochambers
arranged side by side and communicating at
one end, glass-carriers provided with cable-
engaging devices, an endless cable operative
in both chambers between the endsthereof to
actuate the carriers, devices on the cable for
engaging sald devices on the carrier, and end-
less mechanism at the communicating ends of
the chambers operating to a,utomatlc&lly en-

oage the carriers at the end of one chamber

and deliver them into the end of the other
chamber. |
26. The combination of a leer, glass-carry-

Ing means, heating means, and means for with-

drawing heated air from the leer and forcing
the same air into the leer adjacent the dIS-
charge thereof. =
, 97. The combination of a leer, glass-carry-
11:10 means, heating means, and means for fore-
ing hot air into the leerad jacent its discharge.

98 The combination of a leer having two
elongated chambers arranged side by side and
having, respectively, inlet and discharge ends

‘adjacent each other and communicating at

their opposite ends, glass -carrying means,

“heating means, and means for withdrawing

heated air from the leer and for returning the
Sanile zm into the leer adjacent its dﬁcharwe
enc

929. The combination of a leer, hearthstones
arranged at intervals and supported in ele-
vated position above the floor thereof, and
heating means beneath each stone.

30. The combination of a leer, a succession
of evenly-spaced glass-carriers of uniform
size movable Intermittently therein, and a
series of evenly-spaced separately-controlled
hearths in the lower portion of the leer-cham-

“ber and of substantially the same size as the
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carriers, and over which the latter stop be- -

tween their intermittent movements.
In testimony whereof I affix my signature in
presence of two witnesses.

MICHAEL M. MAHER.

Witnesses:
Emma Burce,
RoBERT BARNER.
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