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To all whom it May Concerm:

Be it known that we, EDWARD W. BALL,
Louls K. VACHERON, and FRANCIS H. LUCE,
citizens of the United States, and residents

5 of New York, (Wood Haven,) borough of
Queens, State of New York, have invented
certain new and useful Improvements in Ap-
paratus for Supporting and Carrying into or
Withdrawing from Ovens Articles to be Fired
or Burned, of which the followingis a descrip-
tion, reference being had to the accompany-
ing drawings, in which—

Figure 1 1s a side elevation of our said ap-
paratus, and Kig. 2 a top view thereof.

Similarlettersand numerals designate simi-
lar parts in each of the two figures.

The object of our invention is, among
others, to substitute mechanical for manual
agencies In the support, movement, entry
into, and withdrawal from ovens of articles
inserted in the so-cailed ** biscuit” condition
and withdrawn after firing—as, for instance,
steel or wrought-iron coated with enamel—
and to that end provide in lieu of the car-
rier-forks hitherto uncomfortably, inconven-
iently, and uncertainly manipulated, lifted,
inserted into, and withdrawn from the ovens
py unassisted man-power an apparatus actu-
ated at comparatively small expense of phys-
ical power with greatly enhanced conven-
ience and comfort, accuracy, speed, and effect-
1veness, whereby not only is a better article
more frequently and unfailingly produced,
but the strength and efficiency of the operator
are pr otected and preserved.

The aforesaid objects of our invention are
secured by the apparatus which we will now
describe.

F designates the interior of any ordinary
burning or firing oven, such as will be well
understood without being more fully depicted
or described than by suggestions contained
in Fig. 1—to wit, a foundation D of stone sur-
mounted by a kiln oroven-wall of brick C B,
within which 1s contained an opening H for
the ingress and egress of the articles to be
fired, such opening being usually provided
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| hereshown and provided with the usualracks
(not shown) for supporting the frames P P'.

R is a double - rack carrier-frame or ca-
rousel rigidly secured by set-screw m n to the
vertical shaft or axis S, with which it revolves
horizontally, the lower extremity of the shaft
resting upon and supported by the suitably-
supported fixed bearing-block T',within which

—

A P - . By

1xed supporting-frame

511:1011 The carousel 18 constructed out of
Smenﬁth—%&y, for instance, iron or steel—
and is preferably provided with vertical and
horizontal braces 1011 12 12" 12" 12" 14, &e.,

to further insure these desirable qudlltms
A eha,r-act,eristic featuare of the carousel con-
sists in its two pairs of suspended parallel
supporter-bars L L' and 12 L? all parallel
with each other and one pair loeated on either
side of the shaft. Across the space between
each pair of these parallel supporter-bars and
resting thereon at each end are laid the re-
movable supporting-frames P P’, Fig. 1, and
a top view of another of which in a different
location is illustrated by P?, Fig. 2. As will
be understood by those skilled in the art, the
number of these frames used will depend
upon the requirements of each occasion and
is limited only by the space available upon
the parallel supporter-bars. Upon these will
be placed the articles to be fired, H J, Fig. 1,

intervening well-understood tripod-frames N
N’, Fig. 1. One side of the carousel—that
is, one pair of the parallel supporter-bars,
preferably that pair at the time being not op-

loaded with a charge of articles for firing and
when all is ready the carousel turned a one-
half revolution, which will bring that pair of
the parallel supporter-bars with their load
opposite the door of the oven. The lifting
of the articles,together with their supporting-
tripods and frames, off of the parallel sup-
porter-bars and their conveyance into the

with a door closing on the outside and not | furnace, subsequent withdrawal therefrom

any material possessing requisite rigidity and

(not shown in Fig. 2,) either directly or upon
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the shatt rotates, and 1133 apper part turning
| in the bearingoin the
K, by which it is maintained in upright po-
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posite the door of the oven—may be thus .
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after firing, and restoration to their original
position upon the parallel supporter-bars are
effected by that portion of our apparatus
which we will now describe.

b b’ are a pair of vertically and horizontally
movable parallel ‘fingers” adapted to be
lifted up between and through each pair of
the aforesaid parallel supporter-bars, there-
by lifting off of the latter and charging upon
themselves the latter’s load of supporter-
frames, tripods, articles, &c. Each of said
fingers is at its rear end rigidly secured to
the two upper arms of one of a pair of four-
armed braces, a side view of one of which is
shown by W, Fig. 1, and partial top views
of that and its mmate by dotted lines w w',
Fig. 2. These four-armed braces w w' are
rigidly secured to each other by the trans-
verse bolt », provided with interior shoulders
(not shown) to limit inward movement and
with exterior washers and nuts operating
upon the serew-threaded extremities of the
bolt to limit outward motion, the said com-
bination of the fingers b ', braces w w’, and
transverse bolt 7 constituting what is here-
inafter referred to as the ‘‘fork.” DBetween

: the_ upper arms of the four-armed braces w

30

' is secured an axle s, upon which rotates a
pau of wheels or pulleyb tt. Upon each of
the lowest arms of the four-armed braces W
w' i8 mounted a wheel or pulley w u'.

v, Fig. 1,1is a brace connected with each of
the two lower arms of the four-armed brace 1.
A similar corresponding brace (not shown)

likewise similarly connects and strengthens

" the two lowest arms of the four- armed brace
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w'. One pair of the wheels or pulleys ¢ ¢
travel upon the upper surface of a pair of
supporting-rails ¢ o' and the under pair of
pulleys © « roll along against the under sides
of said rails. Each pair of pulleys being so
supported as to preclude the possibility ot ap-
proaching each other, it will be observed that
the Welghn of the load upon the fingers b b,
tending to force their front extrem 1mes down-
ward, is counteracted by the grip of the un-
der pulleys against the bottoms of the rails,
and is thus tr ansfeued to fourinstead of two
bearing-surfacesin such a manneras:tosecure
enhanced steadiness of motion daring hori-
zontal movement backward or forward as re-

quired. 'Thishorizontal movementalong the

rails isconveyed to the fork-fingers and afore-
said-parts connected therewith by turning by
means of the crank 15, Fig. 2, a sprocket-
wheel 17, rotating at one end of said track,

~ which will cause the endless chain 16, engag-

6o

ing with said sprocket 17, and a cor respoml-—_

ing sprocket-wheel 17/, lota,tmﬂ' at the oppo-
site extremity of the tr aek to move backward
or forward, according to the direction of rota-
tion. T‘he bolt 9"30f the fork is connected
with the endless chain and the fork with its

load thus propelled forward into the oven or
- backward out of it by power applied, as-afore-
said, to the sprocket-wheel 17,

It remains now to describe the mechanism

'movements of the tracks.

sponding cam-lever 4 4’ 4" 4",

lows:

b}r
In this way they may be adjusted so as to

662,161

" whereby the fork with its load, track, and

other connected parts, as aforesaid,are raised,
so as to lift the load off of the parallel sup-

porter-bars of the carousel or hormontally-_

revolving rack. The tracks a a’ are mount-
ed upon and rigidly secured to vertically-

‘movable guiding and supporting frames or

supporters 2 2’3 3, termmatmﬂ' downward
in guiding legs or extremities which pass
through a,pettl_ne% in the floor A and by con-

| tdetm{‘r with the inner edges-of said apertures

serve to guide the upwmd and downward
- Each of said guid-
ing and supporting frames is provided with

a roller % E'k" k' (the two latter indicated
by dotted lines in Fig.2) on astud rigidly se-
cured toa projection frowm the guiding-frame

in such a position as to coact w1t,h a corre-
These cam-
levers are actuated as follows: They are each

rigidly secured to a rock-shaft, 4 4" to the
rock-shaft d, 4 4" to the rock-shaft d’, and
these rock- shafts are caused to rotate- as fol-
To the rock-shaft d' is rigidly secured
the hand-lever e. Pivotally connected at one
of its extremities with the lower part of said
lever eis the link f, whose opposite extremity
is pivotally connected with the end of a ¢crank-

arm n, rigidly secured to the rock-shaft 9.

There is also upon said rock-shaft 9, rigidly

' secured thereto, a two-armed crank g, the
lower arm only of which appears in Fig. 1,

the upper arm being concealed by the crank-
arm 7. 1'o one. of the lower extremities of
said double crank-arm ¢ is pivotally con-
nected one end of a link A, the other end of
said link being hII‘lﬂ'ed to the free extremity
of a crank-arm m/, Lhe opposite extremity-of
which is rigidly secmed to the rock-shaftd'.
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The other or upper arm of the two - armed
crank g is likewise pivotally connected with

one end of a link 4, the other end of which is
“hinged to one end of the crank-arm m, the

opposne end of which is rigidly secured to

the rock-shaft d.

55 5" 5" are. couuterwmghts secured near
the extremities of the compensating levers
7 7", rigidly secured to the rock-shaft d, and
7’ 7’” rigidly secured to the rock-shaft d'. As
will be seen, the counterweights 5 5, &e., are
strung upon their respective levera, 30 a8 60
be movable up and down the same, and are
secured in position wherever desir ed thereon
a set-screw, as will be well understood.

compensate exactly. They should be of suf-

ficient weight to balance when at the extrem-
1ty of elther lever the greatest weight to be

lifted by and with the tr.a,cks

The operation of ourinvention is as: followa .
The articles having been charged upon one

T IO
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side of the revolving rack 01'!car0u'sel, as:al-

ready described, the latter is. swung around

‘soastobringthatcharge opposite to the oven-
‘door.

A slight exertion of power will then

be sufficient to depress the lever ¢, when, by
reason of the combination and funetions of
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the parts described, the tracks will be lifted,
raising the fork with them until the parts
affected attain their limit of upward verti-
cal movement, when they will assume the re-
spective positions suggested by the dotted
lines in Fig. 1, (excepting only the dotted
outlines of the fork and its connected parts,
as shown by the dotted lines thereof at the
left of the drawing.) As bas been already
explained, the raising of the fork causes its

fingers to lift onto themselves and oft of the

parallel supporter-bars 1. L' the load pre-
viously charged upon the latter. The door
of the oven being open, rotation of the crank

15 will actuate the sprocket-wheel 17, move.

the endless chain, and so cause the fork with
its load toadvance horizontally into the oven
until the articles to be fired are introduced
therein. The tracks and fingers are then, by
reversing lever e, depressed until the sup-
porting-frames P P’ and their loads encounter
and rest upon the fixed racks in the oven,
(not shown,) and the fingers are retracted
from the oven by rotating the crank 15. The
door of the oven may be then closed, the ar-
ticles allowed to remain within the oven as
long as required, the door opened, the fingers
again advanced into the oven and under the
loads, lifted and retracted bearing the latter,
the articles withdrawn by again rotating the
crank in the opposite direction and restored,
by again reversing the levere, totheir original
positions upon the parallel supnorter -bars of
the carousel or horizontal swinging rack,

and by rotating the latter br 011ﬂ'h13 again out
of alinement with the entmnce to the oven
and into their original positions, whence they
may be conveniently removed while the op-
erations aforesaid are repeated on a fresh load,
which was being charged meanwhile upon the
other pair of supporter-bars. .

It will be observed that our imposed appa-
ratus affords facility in loading and unload-
ing and steadiness in moving the articles to
be fired, danger of undesirable jars being
practically eliminated, and also that it re-
ducestoaminimam the exertionand exposure
to heat required of the operator.

It will be understood that without depart-
ing from onr invention the number of sup-
pOrting-bal‘s_m&y be Increased, likewise the
number of the lifting-fingers, also any me-
chanical equivalents substituted for the par-
ticular devices for imparting the required
movements.

What we claim as new, and desire to secure
by Letters Patent, is the following, viz:

1. For moving articles toward, in, out of,
and away from ovens or furnaces, the combi-
nation of a set of movable parallel supporter-
bars and means to horizontally rotate the
same and their loads into and ount of aline-
ment with the door of the oven, a vertically
and horizontally movable fork provided with
a set of supporting-fingers to rise vertically
past the said supporter-bars and Ilift their
load, and movable horizontally into and out

s

i of the oven and down.wardly to restore their

load to said supporter-bars and means for
producing such vertical and horizontal move-
ments substauntially as and for the purposes
described.

2. For moving articles toward, in, out of,
and away from ovens or furnaces a pair of
parallel supporter-bars carryingsuch articles,

8 :
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means to swing said supporter-bars and their -

load horizontally into alinement with the
door of snch oven or furnace, a fork having
a pair of fingers, means to elevate said fin-
ogers vertically past and above said supporter-
bars, and so lift said load, and means to move
said fork and fingers so loaded horizontally
forward into the oven, and backward out of
it, means to depress said fingers below said
supporter-bars to restore said load to the lat-
ter and means to swing back said supporter-
bars and their load to the point of beginning,
substantially as and for the purposes de-
seribed. .

3. The combination of a horizontally - ro-
tating rack or carrier having supporter-bars,
with a vertically and horizontally movable
fork having fingers, said bars and fingers be-
ing mutually interlocated, substantially as
and for the purposes described.

4. The combination of a forked carrier hav-

ing fingers 6 ' and means to move the same

backward and forward horizontally and also
means to move the same vertically, and a
horizontal swinging rack having two pairs of
supporter-bars L L' and L* 1%, substantially
as and for the purposes described.

5. The combination of a horizontally - ro-
tating rack or carrier having a set of sup-
porter-bars with a vertically and horizontally
movable fork having a set of fingers, sub-
stantially as and for the purposes described.

6. The combination of a horizontally - ro-
tating rack or carrier having parallel sup-
porter-bars L L’ and L* L? with a vertically
and horizontally movable fork having par-
allel fingers b b’ substantially as and for the
purposes described.

7. A horizontally and vertically movable
fork consisting of a carriage w r w’ and par-

allel horizontal supporting-fingers b b’ said

carriage being provided with apper wheels ¢ {’
and under wheels % %' in combination with
tracks ¢ o', an endless chain 16, sprocket-
wheels 17 and 17 and a crank 15, substan-
tially as and for the purposes described.

8. The combination of a horizonbally-mov-.

able wheeled carriage w r w' carrying hOI'l-
zontal fingers b b’ with bearing-rails a ¢’ pro-
vided with oniding-frames 2 2’ 3 3" cam-le-
vers 4 4" 4" £ and means for actuating said
cams to raise and lower said guiding-frames
and their connections, substantially as and
for the purposes described.

9. The combination of a carrier-fork hav-
ing carrier-fingers b b’ and wheels ¢ ¢/ u o/
with rails ¢ ¢’ mounted on gniding and sup-
porting frames 2 2’ 3 3’ cam-levers 4 4’ 4 4'"
rock-shafts d d’' 9 an operating-lever e, crank-
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rock-shafts d d' 9
arms n m m’ g and links connecting the said
crank-arms and lever and also compensating.

arms. n m m’ ¢ and links connecting the said
crank-arms, substantially as and for the pur-

poses-described.
10. The combination of a cmnemfork hav-

ing carrler -fingers b ' and wheels £ ¢ v’ with
ralls aa mounted on guiding and support-
ing. frames 2 2' 3 3’ cam- levers 4 4' 4" 4",
,an operating-lever e, cl'ank-_

levers 7 7' ‘7” 7" having movable counter-
weights 5 5’ 5"
purposes. _desel lbed.

11. Thecombination of a horizontally-mov-
able carrier or carousel rotating around a
shaft s and having parallel supporter-bars L

L' 17 L3 with a vertically and horizontally

- movable fork consisting of acafriage com-

20
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posed of four-armed braces w0’ connected by
a bolt 7 provided with upper running wheels
u ' and horlznnml parallel fingers b b’ a pair
of tracks a ¢’ connected with ﬂ"llld ing and su p-
porting frames 2 2’ 3 3/, an endle&s chain 16,

sprocket-wheels 17 17’ cam-rollers i &' k" !
rock-shaft. d provided with cam-levers 4 4",

crank-arm m rock shaft d' having cam- levels:

4" 4" erank-arm m' actuating-lever e, rock-

shaft 9 havingerank-armsn ¢ and links con-
necting the said crank-arms and actuating- |
lever, subsmntlally as aud for the pur poses

deacrlbed
12. ‘T'he combination Df a horizontally-mov-

able carrier or carousel rotating around a

shaft sand havlng parallel suppmrtm;:;r -bars
L L' I? L® with a vertically and horizontally

movable fork consisting. of a carriage com-
posed of four-armed braces 1w 1w’ connected
by a bolt r

- a a' connected with guiding and supporting
frames 22’ 3 3', an endless.chain 16, sprocket- |
wheels 17 17' cam-rollers k k' k' k'’ rock-shaft
d provided with cam-levers4 4" crank-arm m,
compensating lever 7 having movable coun-

43

5'""" substantially as and for the

provided with upper running
- wheels {# and ander running wheels v 2’ and
horizontal parallel fingers b b, a pair of tracks

662,161

| terweight 5, rock-shaft d’ having cam-levers
4’ 4"'" ecrank-arm m' actuating-lever ¢ having

compensating lever 7 and counterweight . 5’
P S | 3

crank-arm m’, actuating-lever ¢, rock-shaft 9.

having crank-arms m g and links.connecting

50

the said erank-arms.and actuating-lever,sub-

stantially as and for the purposes described.

13. Thecombination of a horizontally-mov-
able carrier or carousel rotating around a

shaft s and having parallel suppmter -bars.
L L' 1.2 L® with a vertically and horizontally.
‘movable fork consisting of horizontal parallel
fingers .and a: body portion, the-latter pro--
-vided with a pair of overrunning wheels and.

also a pair of under running wheels, a pair of

horizontal parallel tracks over and under
which said pairs of wheelsrespectively travel,

means to propel said fork backward and for-
ward horizontally along said tracks:- and

‘means to lift and depress said tracks verti-
cally, substantmlly as-and for the purposes
described. |

55

6o

14. The combmatwn of a horlzonta.lly-mov—- |

able carrier or carousel rotating around the
shaft s and having parallel supporter-bars.
L L’ with a vertically and horizontally mov-

able fork consisting of parallel horizontal fin-

gersb b’ anda bod5 provided with upper run-

ning and under.running wheels, tracks upon

.a,nd under which said wheels:respectively run,
supports for said tracks provided with rollms .
k k' roeck-shaft d provided with cam-lever. 4

75

crank-arm m mckmhaft d’ having cam-lever

4" erank-arm m/’ dctuatmﬂ' lever e rock-shaft.

J having erank-arms m g “and links connect-

ing the s:;ud crank-arms and actuating-lever,
substaumally as. and for the purposes: de----

scribed.
EDWARD W BALL:., |
LOUIS E. VACHERON.
_ FRANCIS H. LUCE.
Witnesses: '

F. H. CORWIN,
GErO. K. DE RONDE

8o. '
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