(No Model) _ - 4 Sheets—Sheet 1.
' H. YOUNG.
MACHINE FOR CUTTING STONL.

.. , . fatented Feb. b, 1889
Feg 1. fﬁ?ﬁf Zi ,93213 fz‘?'

M Ly,
Pzl == Sy ';"f :
’ ;I Sy . ! ﬁ:‘? ""/ \

¥

e de —m — e o o e o e =
[y r .

- N. PETERS, Photo-Lithographer, Washington, D. C.

B L S8\ BEe | & G |
%_!_ :g F = — s &7 N & J e
else A, e’ || g s
ﬂf’ H fWWffﬁ/ﬁfffff/fﬂx(:fffxffffﬁ/ﬁ%’/ﬁ’xﬁ’//ﬁfyffﬁﬁ///f//g’/f/f/z’/// N = = ;
. 4 .
& 3
Vi
lz/ ‘
6 |
7{/_ / 521 15
" J / 20 f& f? _'Zg é,,
¥ s a5t s B = K57 %_5 |
W rddgzéf ' z‘?;: Z,"@ = 4
LL L : _ER
&1 st ';;’ / 1“:"' /0 :E_ .
jd'] j?'* J. \ ; oy & e Jjjﬁ"
J § 27 @ Z'.r“ '
- &/é |
AN ..
r 24
| /7 E/?w&‘féi? : I 7€ ?‘Z’/éz?’?" b
m




(No Model.) o | 4 Sheets—Sheet 2.

H. YOUNG.
MACHINE FOR CUTTING STONE.

No. 307,410, ,. - Patented Feb. b, 1889,

l
I
7]
]
L3
7
\1 !
.' |
‘ I
7|
v/ €7€?g?,€ﬂ
/ =
== TR
. = aE
Y i i
Ve
e .
1= %"
—Er S
.“ z
e % it
: <, |
| 5 NN
[ ] ) ’ @Jz
o E\%ﬁ
e 79°%9e S Aff
_ 74
?Fagiléf—?r , | _/
7 E 1 A _'
L]:; """""""""" L. c _ _ | Iﬁz/@ﬂ/cﬁ"
A

) PRCA N ~ T H

707077 //WWW/Z{//// s ?
/7208808, A T K %
Gl / o %

. A A _

* N. PETERS. Photo-Lithographer. W’nshingiﬂh. D C,




(No ModeL) | _ ' 4 Sheets—Sheet 3.
- H.YOUNG.
MACHINE FOR CUTTING STONE.
No. 397,410, | Patented Feb. 5, 1889.

{//

l"" [




(No Model.) ' 4 Sheets—Sheet 4.

~ H. YOUNG.
- ~ MACHINE FOR CUTTING STONE. _
 No. 397,410,  Patented Feb. 5, 1889.

rips / _
iu‘f a

- Lf '

Fogl?.

T 13,

' ///%.
_ LAMMINN

2z @ y 13__

>4

1/t
Tl;'
'
s
J_.r

N. PETERS, Photo-Lithographar, Washington, D. C.




IO

20

4.0

45

50

stituting

-ment.

||||||

0 FFICE.

HUGI YOUNG,

O If

NEW YORK, N. Y.

MACHINE FOR CUTTING STONE.

™, mnn

SPECIFICATION forming part of Letters Patent No. 39'7_.;410; dated February 5, 1889,

Application filed July 5, 1888, Serial No. 279,030.

(No model,)

To all whom it may conecern.:

Be it known that I, HUGH YOUNG, of the |

city and county of New York, in the State of
New York, have invented a new and useful
Improvement in Machines for Cutting Stone
and other substances, of which the following
18 a specification.

- The ecbject of my invention is to provide in
one meachine for the cutiing of stone or other
substances into different forlfn% having flat,
polygonal, or curved surfaces; and a machine
embodying my invention is composed of cer-
tain distinet and specific parts movable in
certain distinet and specific lines by mechan-
ism adapted to the production of
ments of said parts, each of said distinet and
specific parts and the mechanism for produc-
Ing 1ts distinet and specific movements con-
- a distinet member of said machine,
all of Smd distinet members and the move-
ments thereof being so arranged in relation

sald move-

to each other that any one of said members.

may, according to its fitness for the work re-
quired, be nsed as the primary or operative
member of the machine for the time being

during which primacy of said member all 1116

other 11191111)91‘@ of the machine, whether sta-
tionary or in continuous or mtm mittent mo-
tion, hecome anxilia y for support, adjust-

ment? or feed, the aim of this ,1.11t(t~1*0]1f..111gea-_,,

bility of relation between the several mem-
bers and movements thereof being to obtain

a maximum of geometric range and comDbi- ;

nations from a minimum of p‘ut% and move-
ments.

I will proceed to describe a machine em-
bodying my invention, and will afterward
point out b} claims the novelty of the inven-
t1omn.

In the machine selected to illustrate my in-
vention there are six distinet members, each
of which has its own distinctive line of move-

part a horizontal bed or table, and includes
the mechanism for movin
horizontally in the line of its own length.
Member No. 2 has for its distinetive part a
rotary table, preferably mounted on the hori-
zontal table, and inecludes the mechanism for
imparting to it its rotary motion. Member
No. 3

has for its distinetive part a cutter-bar,

Member No. 1 has for its distinetive | e

o said bed or table |

fr—

and 1neludes ﬂm mechanism for imparting to
1t movement in the line of its own length.
Member No. 4 has for its distinetive part ver-
tical frames or gates, and inecludes the mech-
anism for impar rtin o to them vertical motion.
Member No. 5 has for its distinetive part a ro-
tary cutter-bar carrier mounted and rotating
on the vertically-moving gates, and includes
the mechanism for mlpartmg a rotary move-
ment to satd cutter-bar carrier; and member
No. 6 has for its distinetive
ally mounted on the cutter-bar ecarrier, in
which the cutter-bar slides in the line of its
own length and includes the mechanism for
imparting a radial movement to said boxes
1n their relation to the axis of the cutter-har
carrier. | |

In the accompanying drawings, Figure 1
represents a central vertical section of the
machine. Ifig. 2 represents a 1101 170111;&1 See-
tion in the line x z, Fig. 1. Fig. 3 is a tr‘an&-
verse vertical seetion in the hlle y Yy, Fig. 1,
looking from the left. Fig. 4 is a vertleal
section in ﬂle 11119. z z, Fig. 1 looking from the
right. IFigs. 5,6, 7,8, 9, 10, 1]_1 12 ,13, 14, and
15 are dia-gm.l_n&s :i].hmtmti.ng the operations
performed by the machine.
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part boxes radi-
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Similar letters of reference designate corre-

sponding parts in all the figures.

AB (“ designate the %tratlonaw framing of

the machine, 1ep1‘e‘sented as COIIH’SLIHG Of up-

right posts A, an entablature,
’rhereon, and horizontal ways C C,

D designates a horizontal bed fitted to %hde-_

B, mnunted |

on the ways C, and having fitted to a circular

recess, ¢, and pivot ¢
bie, K. |
Between the posts A, on opposite sides of

| the ways C and bed D, are two upright slid-.
1ng frames or gates, G, the faces of which are-

pm'allel with the ways C C, the ;

a circular rotary ta-

satd gates:

being fitted to the posts with ﬂlbs g. Within

ach of these upright sliding gateb 18 one of
two rotary disks, II, which combine to form
what I will hereinafter term the “cutter-bar
carrier.” BSald cutter-bar carrier carries the
cutter-bar 1 by means of two sliding boxes, J,
which are fitted to slide radially in the disks
H in pam
the said disks, the said boxes being movable
toward and from the center of the dlsks,

— T
w

llel-sided openings 7, provided in 100
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The sliding bed D, the rotary table E, the
cutter-bar I, the vertically-sliding gates (x, the

rotary cutter-bar carrier H IL, and the radial- |

ly-moving boxes J J are severally provided
with separate driving -shafts for producing
their respective movements.

D7, Fig. 1, designates the driving-shaft for

the 1*0@1])100&111m bed D, working in bearings.

at d, and furnished with a toothed pinion, d’,
cearing with a straight rack, ?, on the Dot~
tom ot the bed D. J‘he said shaft I is rep-
resented as furnished with tight and loose
pulleys  « * «’ for open and crossed belts to

provide for turning the shatt in both diree- |

tions and producing the horizontal movement
of the hed D on the slides C 11 either direc-
t1on.
as furnished with a ratchet-wheel, % through

a pawl deriving motion in any suitable man-

E’ designates the driving-shalt for produc-
ing the rotary motion of the table K within
the bed D, the said shaft working in a fixed
bearing, ¢, as shown in Ifig. 2, and being pro-
vided with a bevel-gear, ¢, gearing with a
bevel-gear, ¢/, which turns loosely on a fixed
stud secured, as shown at ¢* in Fig. 1, 1n the
sliding bed D. The said bevel-gear ¢’ has se-
cured to it another bevel-gear, ¢°, which gears
with a bevel-gear, ¢, which is secured to or
integral with the hottom of the table E. The

bevel-ﬂ car ¢, being required to move with the

table B in the _movement of the latter with
the bed,is arranged to slide upon the shaft I,
but compelled to rotate with it by being fitted
to said shaft with a square or spline, and it
has a bearing, €% of ity own, in which it ro-
tates, provided for it on the frame D. Said
shaft K/ is represented as also furnished with
tight and loose pulleys ¢, ¢% and € for open
and crossed belts for driving it in either di-
rection, and also 1@1)1*@%11‘[&1 as furnished
with a ratchet- wheel, e
be turned by ﬂpawl -’1{*1 uﬂ‘fed in any ammhle
MAanner.

" designates the drivin o-shaft by which
the upwa,t'd -and-downward vertical movement
of the upright shdmn cates G 18 produced,
working in bearings ¢g* on the entablature B
of the framing. This shaft is furnished with

three bevel-gears, ¢/, ¢’* and g*, forming part

of a train of bevel-gearing for turning the up-
right serews G*, bv whuh the upward-and-

downward movement of the gates & IS pro-
duced. Thesescerews—two for each gate (—

are free to turn but confined longitudinally
in bearings in the entablature B and screw
into nuts G% fixedly secured upon the said
oates . Kach of the said serewsis furnished
with a bevel~¢*0m' g° the&u being all of equal
Sue, the gears ¢’ ..rmd g”**, which are of equal
size, gearing directly with those g° on two of
the screws G*—namely, one screw of each gate.
The gears'¢® of the two SCrews of each g :-‘Lm are

o eared tog etherb;f bevel-gears ¢, of equal S1Ze

Onshafts_ g°—one for eaeh gate

anged at

The said shaft D’ is also represented

1 through which it may

307,410

right angles to the shaft G’
1]1@ (,nmblmm ¢ I3

By the system of gearing abow‘l deseribed
the rotary motion of the shaft G’ produces

in bearings ¢% on

precisely corresponding movements of the
oates (, whose positions theretore always cor-

regpond. The shait " 1s represented as tur-
nished with tight and loose pulleys ¢, ¢*, and

¢" to receive open and crossed belts for driv-

inﬂ it in different directions. The sald shatt
18 al%o represented as furnished with a ratchet-

‘wheel, ' through which it may be turmed by

aQ amtably-aet nated pawl.

H’ designates the driving-shalt for produe-
1ng the rotar v movement of the cutter-bar car-
rier H I1 within the gates . This shatt 1s
furnished at its ends with two beve -gears, /i,

- of equal size, gearing with two bevel-gears, 7;
which motion may be comnmmeatod to it hv |

the hubsof w hmh.m e journaled imto 1}0 11*mgb
Jv®.
with sguares or splines upright shafts /77
which are journaled infto bearings at /i* on
the upper parts of the shiding gates G, and
they are furnished at their lower ends with

80

These bevel-gears /" have fitted to them

(O

bevel-gears /2, of equalsize, gearing with large

bevd-ﬂ CAPrS ?z“ which are bol‘[ed to the outer
faces of the (*uttm -bar carrier disks H I1. The

-shafts /%, receiving ]()tal y motion through the
e free to slide ]01]0'[]1“"186-
| thonﬂh the Oem*% h , while they move up and
down with the bﬂties and the -contained cut-

bevel- ﬁ(,.;u% h 1/,

ter-bar-carrier disks, so that no matter what
the position of the gates may be the rotary
cutter-bar carrier is always in
driving-shaft.

The shaft II” iy represented
with tight and leose pulleys /i, /5 and /7 for
the reception of open and crossed belts for
driving the shaft in either direction. It is
also 1*01)10%{1111(—*(1 as furnished with a ratchet-
wheel, /', through which it may receive mo-
tion from a &Hltdblj} -actuated pawl.

In order to provide for locking the cutter-
bar carrier H I in any position to which i1
may be turned, and 8o enable 1t to resist the
pressure which in some sorts of work may be
brought on the cutter-bar in a direction cir-
cumferential with or tangential to the said
carrier, I have provided on the shaft H’ a
locking-wheel, /i*%, to be engaged by a hooked
do{a., I3, hung on the entablature B, as shown
in Ifi ]gh 1 and 3 |

1" 1s the ]1011,4011&11 driving-shaft for pro-

- ducing the longitudinal 1*0011}1‘00.;11111'3 move-

ment of the (111;1 er-bar I within and through
the boxes J J, hereinafter desecribed. fl.lna
shaft 1 fitted 1{1 hear ine;,% I a vertically-shid-
ing cross-head, I, which is fitted with gibs f
to two of the 111)1*1*111t posts A of the main
raming of the machine. Within this cross-

hmd near the ends thereof, are provided nuts
or .[ulmle screw-threads, tln ‘ough which serew
two upright serews, I% the threads of which
(*onespond with the threads of the screws
(32, hereinabove described, for the purpose of
producing the upward- and-dow nward move-.
These screws

ment of the sliding gates G.

oear with its
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I'* are supported in bearings in the entabla-
ture I3 in such manner as to allow them to
turn freely but confine them lengthwise, and
they are provided at their upper ends with
bevel-gears 1, which are of the %ftme Size as
the bey el-gears ¢° on the screws G2 The hevel-

gear 17 on one of these screws ﬂe.:u s, as shown |

in Ifig. 1, with the bevel- -gear ¢° on the right-
hand (11111 of the shaft ; ’, before debevlbud
and the two bevel-gears f on the two serews
are geared i()ﬂethm* lw' two bevel-gears, 1/, on
L ]_1()_1,*17011_‘[&1 slmﬁ 1 working in bemuw.,s /”
on the entablature The bevel-ﬂ ears ¢, ¢’

and g° being all of the same size, and the bevel:
gears ¢’ and J" being of the same size, and
Lhe bevel-gears ¢° and 7? being of the same
size, the screws If* have always precisely the
same movements as the serews G?, so that the
movement of the cross-head I 11wayq corre-
sponds ex ﬂ(:*ﬂy with that of the two sliding
egates G, and, 1n fact, the two sliding gates G
and the cross-—-hmd ]4 may be considered as
practically parts of one vertically-sliding re-
ciprocating carriage, within which the cut-
ter-bar carrier mtate% in planes parallel with

the reciprocating movements of the said car-

riage,the saidreciprocating and rotating move-

ments being in planes perpendicular to the

planes of the movements of the bed D and
table I&. One of the disks H of the rotary
cutter-bar carrier—namely, the one shown at
the right of Figs. 1 and 2—has connected with
1t by diagonal braces 20 a hollow journal, 21,
which is 0011%11‘01’*1(3 with the said disk, and
which turns in a bearing at 22 in the cross-
head F. These diag mml braces and this jour-

nal assist in oa{alﬂmlnnﬂ a firmer base 101]131 |

-u- -

one of the disks I of the cutter-bar cavrier
to which 18 attached the mechanism for pro-
ducing the motion of the cutter-bar in the
line of 11s own length.

The driving- qhatt I, for producing the re-
ciprocating 10115-111_1 dinal movement of the cut-

ter-bar, 18 fitted to bearings in the cross- 119&{1-

F, and 1s furnished with a small spur- gear,
whlch gears with a larger spur-gear, 7/, on A
horizontal shaft, 7, which wor ks in g hemmn
within the ovnfm of the hollow ]numal 21, AS
shown 1n Ifig. 1, and in a journal-box, &, |u 0-
vided on lht“ adjacent disk 11 of ﬂle rotary
On t]llb shaft * is pro-
vided an endl(}w HLI{“N 1!, which gears with
»upon two par 11191 shafts,

which are jour Ildl{ d Iin bearings ¢, .1.*11113.
Seun'ed to the adjacent disk Il On these

shafts <" are provided sleeve spur-pinions 2,
ding bar J, and which
s 0 rec C“wh@'{l In oppo- |

journaled upon the sli
gear with toothed rac
site sides of the cutter-har .

bBymeans of ﬂlo shaft 1’ , Spur-gears ) ,hlhl“
17, eudlms serew o, worni-gears &, shafts 4 pin-
ions ", and raclks z“’ ) 101]“11 wdinal mov {-‘-111011L
18 given to the cutter h{n* i either direction
according to the divection of the revolution of
the d11vmn-allfbl1; I’ Inorderthat this move-
ment of the cutter-har may bhe produced at

whatever distance the said bar may be from

- -- f————— i e

el SUl

gHin ﬂle cross-head T,

the center of its rotary carrier, the pinions 2’
are so fitted within the boxes J that they will
move toward and from the center with the
said boxes, and they are fitted to their shafts
" with. splines or squares, so that they may
slide longitudinally on the said shafts, while
0011_‘1]_:)@1].0(1 to turn therewith.

The shaft I’ is furnished with fast and
loose pulleys = o' and <" for the reception
of open and crossed belts for driving it in
either divection. The said shaft is also 1ep-
resented as furnished with a ratchet-wheel,
¥, through which it may receive motion from

ablv actuated pawl.

J’ is a horizontal driving-shaft for produe-
mﬂ the movement of the boxesJ and the cut-
ter-bar I, fitted thereinto, toward and from
the eell‘rer of the cutter- l}m carrier. Thesaid
shaft J’ w (}IL,%:, as shown in Fig. 1, in station-
ary bearings ¥, and is fur nished at 168 ends
with two bevel - gears, 7% which gear with
bevel-gears 4° on the lower ends of two un-
right f«:haftsj 7 7%, on the upper ends of Whl{_,h

are heval- -EATS ;, which gear ‘mth bevel-

gears j° on two horizontal shafts, ;7 47 on

which are 011{110&5 serews 5, which gear with

wornt - wheels /%, provided on the screws 47,
hereinbhefore deseribed, which work in nuts
in the boxes J. The upllﬂ-]lt shaft »* at the
right-hand end of the machine (see Tig. 1) has
its lower journal fitted to a fixed beamn&,, 71,
and 1ts upper journal fitted to a Dbearing at
The corresponding

shaft, 7', at the right-hand end of the machine

(see Irig. 1) ]m%e%ﬂnmwh the shaft+* which
is bored to receive it. The said shaft 7718
Jjournaled near its outer end in a bearing in
the cross-head F, and is journaled at 1‘[5 111~
ner end in a bmnnn, %, secured concentric-
ally to the adjacent rotary disk 11 (}[’ the eut-
ter-bar carrier.,  “The upright shaft j+
horizontal shaft j* at the left-hsn 1end of the
machine (see Hig. 1) are journaled in bear-

ings in a bmel._ct J*, which is secured to the

adjacent sliding ﬂ-d‘re G, .and the horizontal

- shaft j™ is ]nuumled in a bhearing, ;‘*, secured

concentrically to the adjacent rotary disk H
of the cutter-bar carrier. |

By the system of gearing hereinabove (le-
seribed between the ah“ft J’ and the endlessy

serews 7° the rotary motion of the said shaft

18 caused to produce the rotary motion of the

satd serews, and thereby to move the hoxes J
he cen-

a.n'd ﬂw tuﬁ‘w ]n—u I ‘tm 11'{1 or f} DN
ording to
"]z(, tlirlehon 1n W 111(311 mtms ]110‘(1(}11 is eiven
to said shaft. In order that this rotary mo-
tion may be produced withount regard to the

height of the \"PILIL&“}-SIIL]IHG carviage (+ H -

I t]m shafts !y are made telescopie, so that

11101." may be elongated and shortened as the
said sliding cumwe ascends and descends,
the nppen and lower telescopic members be-—
ing fitted together with ‘-,.plllltﬁ Or squares.
le shaft J” is represented as furnished with
pulleys % % and j% to receive open and
- crossed belt% for driving the said shaft n

“and the
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cither direction. The said shail 1s also rep-
resented as furnished with a ratchet-wheel,

4% to be operated by a suitably-actuated pawl.

It will be observed that each of the driv-
ing-shafts D/, B/, G/, I/, I’, and J’ for pro-
ducing the movements of the different mem-
bers of the machine is furnished with pulleys

~ for the reception of open and crossed belts for

1O

20

25

35

the purpose of producing the rotation of the

said shafts in one direction or the other, and
so producing the movement of the members
of the machme which they actuate, in one di-
rection or the other. Tt will be also observed
that each of the said shafts 1s furnished with
a ratchet-wheel, the latter wheel being for the

purpose of providing for giving to the said

shaft a slowrotary motion. Kach of the move-
ments produced by the several shafis D’ E’ G’
H’T’ J’ is capable of producing either the op-
erative movement of the work or of the cutter
necessary for cutting, or the movement thereof

necessary for feeding and adjusting the work

ty the cutter or the cutter to the work. The
cutier-bar I, which 1s notin itself a tool, is fur-
nished with eutters K, which may be of any
suitable kind, the Smd cutters being held in
adjustable stocks K’, of any suitable eanstrue-
tion. The said stocks should beso applied to
the cutter-bar I that they may be adjustable
lengthwise thereof, and that the points or cut-
t111G~OC1ﬂeb of the eutters may be presented
upwm‘d downward, laterally, or transversely
in any direction suitable to the work rela-
tively to the said bar. The section of said
bar and the interior of the stock are repre-

- sented as of rectangular section, but may be

40

45

50
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round or of any other section or shape de-
sired. It may be here mentioned that the cut-
ter-bar does not itself rotate, but revolves lat-
erally around the axis of the rotary carrier in
which it is mounted.

Having deéscribed the construction of the
machine in detail, I will deseribe a few of its
operations in different kinds of work per-
formed by it. The stone to beoperated upon
is always supported by the bed D, either di-
rectly or through the intervention of the ro-
tary table K, suitable blocks, L, of wood or
other ma,tellal being placed be1 ween the stone
and the table or bed 1f necessary, as Shown
in Figs. 5 to 15 of t]m drawings.

In &ll the examples of the Oper&tion of the

machine shown in Figs, 5 to 10, inclusive,

the cutter-bar is operatively movable in the
direction of its own length, and the work is
done by the movement of the said bar and its

~eutter or cutters in that direction.

60

In the example 1llustrated in Kig. 5, which
represents the cutting of an irregular polygo-
nal prism by the longitudinal movement of
the cutter-bar and cutter with the cutter set
in a direetion lateral to the said bar, the bed
D and the block of stone, M, supported thereon,

are stationary, and the feedingisperfermed by -
the movementof the eutter-bar and cutter in-
a radial direction within the cutter-bar car-

rier, as indicated by an arrow in the figure

307,410

the relative position of the tool to the work
‘having been previously established by the

horizontal motion of the bed, the vertical mo-
tion of the gates, and the 10t313 motion of
the cutter bfu" carriey.

In the example illustrated i Fig. 6, which

represents the cutting of a partly-circular col-

umn by the longitudinal movement of the cut-

75

ter-bar and cutter, the bed D and the work M

thereon are stationary, and the cutter, which
is set on the inner side of the cutter-bar I, 1s

fed to its work by the lateral revolving move-
ment of the said cutter-bar and cutter, pro-

duced by the rotating movement of the cut-

ter-bar carrier H H on its axis, the proper ra-
dial position of the cutter-barhaving been first -

established and the stone M having been also

‘arranged concentric to the axis of the cutter-

bar earrier by the horizontally-moving table

‘and vertically-moving frame.

In the example represented in Fig. 7, which
represents the cutting of the inner arc of a
voussoir, the cutter is set on the outer side of
the cutter—bm the bed D and the stone M are
stationary, :;md the cutter-bar, besides having
a longitudinal operative movement by whlch
the euttmﬂ is produced, has a lateral revolv-
ing feedingmovernent olven to it by the cir-
cular motion of the cutter-bar carrier H H,
the relative position of the tool to the work
having been previously established by the
radial movement of the bar, the vertical move-
ment of the gates, and the horizontal move-

ment of the mble

In the example illustrated in Fw 8, which

represents a simple horizontal planmn opera-

tion by the lengthwiseoperative movement ot
the bar, the cutter is set on the inner side of
the barand the block of stone, M, is fed to the

cutter by the movement of the bed D on the

ways C, the cutter-bar carrier I being sta-
tionary. ‘the relative position of the t0ol to the
work having been previously established by
the veftieal movement of the gates, the rotary
movement of the cutter-bar carrier, and the
radial movement of the bar.

I1: the example shown in Fig. 9, which illus-

trates the planing c¢f ‘a vertical ilat surface,

the planing is also done by the longitudinal
operative movement of the euttel-bar The
bed D and the stone M are stationary, and so 1s
the cutter-bar carrvier H, and the feeding is
produced by the downward Vertlcally—ra,dml
movement of the cutter-bar in the carrier H,

the relative position of the tool to the work

having been previously established by the
horizontal movement of the table, the verti-
cal movement of the gates, and the rotary
movement of the cutter-bar carrier.

In the example shown in Fig. 10, which also
illustrates the planing of a vertical fiat sur-
face by the same operative movement of the
cutter-bar and cutter, the bed D and the stone
M are stationary, the cutter 1s set on the in-
ner side of the cutter-bar I, the cutter-bar car-
rier H is stationary within the upright shiding

, | gates G, and the feeding of the cutter to the
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- work 18 produced by the movement of the

IO

I5

gates (, the relative position of the tool to the
work hmrmn been previously established by
the horizontal movement of the table, the ro-
tary motion of the cutter-bar carrier, ﬂnd the
radial motion of the bar.

In the examples shown in Figs. 11,12, 13
and 15 the longitudinal mov Lmtfu‘r of the Ont—
ter-bar is not ihe operative o1 primary move-
ment by which the cutting is effected, but be-
comes subordinate for the purposes of adjust-
ment or feed. In Fig. 11, which illustrates
the transverse G11‘[L111ﬂ of one of the sides of

an irregular prism, 1119 bed D and the stone
M are stationary, the cutter is set on one side

of the bar, the operative movement for cut-

- ting is the upward radial movement of the

20

35
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cutter-bar I, and the feeding of the cutter to
the work is produced by Lhe longitudinal
movement of the cu‘rtel—b&] while the carrier
H is stationary, the 1*elatwe position of the
tool to the work having been previously es-
tablished by the horizontal movement of the
bar, the vertical movement of the gates, and

the rotary movement of the cutter-har car-

rier.

- In the example shown in Fig. 12, which
illustrates the transverse euttmﬂ of a partly-
circular body, the cutter is Set on the inner

side of the cutter-bar, the operative move-

ment for cutting is the laterally-revolving
movement of 13110 cutter-bar produced by the
rotary movement of the cutter-bar carrier H,
and the feeding of the catter to the work is
produced by Lh longitudinal movement of

the cutter- bm the bed D and the stone M be-
1ng btmmnarv the relative position of the tool
to Lhe work lmwnn been previously estab- |

lished by the hor 1/0111.‘51,1 movement of the ta-
ble, the vertical movement of the gate, and
the radial movement of the cutter-bar.

In the example shown in Fig. 13, which illus-
trates the cutting of the inner are of a molded
voussolr, the cutter is set on the outer gide
of the bar, the operative movement for cut-

'he cutter-bar produeed by the rotary move-

- ment of the carrier H, and the fee{hnu of the

cutter to the stone is produced by the longi-
tudinal movement of the bar, the bed D and
the stone M being in this case stationary, the
relative position of the tool to the work hav-

-1ng been previously established by the same

55
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means as in No. 12.

In the example shown in Fig. 14, which rep-
resents the cutting of the plmth Of a circular
column, the opemtwe movement for cutting is
the 1’*0’5&1‘*1}“ movement of the table K, and the
cutter, which is set later: Wly to the bar, is fed
to the stone by the radial movement of the

bar within the carrier T, the bed and the car-
rier being stationary, the relativ e position of
the tool t{) the work having been previously
established by the leng le 18¢ movement of
the bar, the horizontal movement of the table,
the rotatmﬂ movement of the cutter-bar car-
rier, and the vertical movement of the g

gales.

14,

——— e oaw. s Em o

ting 1s ‘[he laterally-revolving movement of |

In the example shown in Fig. 15, which illus-
trates the horizontal planing of the upper side
ot a slab, the operative movement for cutting
is the horizontal movement of the bed D on
the ways C, and the feeding of the cutter to
the work is produced by the longitudinal
movement of the ecutter-bar, while ‘rhe carrier
IT is stationary, and in this case the cutter 1s
set on the outer side of the bar, the relative
position of the tool to the work hmmlﬂ been
previously established by the Tettlca,l move-
ments of the gates, the rotary movement of
the cuatter- bm carrier, and the radial move-
ment of the cutter-Lar. The adJustmenL of
the depth of cut may be produced by moving
the stone toward the cutter or the cutter to-
ward the stone, the movement being effected
by slowly ‘rummo such one of the several
driving-shafts as wﬂl produce the movement
desu*ed

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. T'he combination, in a machine for cut-

‘ting stone or other substance, of a rotary cut-

ter- bm support, a cutter-bar 1'*{3?01?111& later-

ally around the axis of said support and op-

eratively movable upon said support in a path
parailel to said axis, and a tool adjustable
upon said bar, Stlbstantlally as described.
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2. The combinﬂtion, in a machine for cut-

ting stone or other substance, of a rotary cut-
ter-bar support, a cutter-bar revolving later-

ally around the axis of said support, said bar

being operatively movable upon said support
n ﬂ1e line of its own length and operatively

~and laterally movable nearer to and farther

from the said axis, and a tool adjustable upon
said bar, said tool being set radially to the
axlis of said support, substantially as herein
described.

3. The emnlmmuon in a 111:{1@]11110 for cut-
13111?' stone or other %ubbtanee, of arotary cut-

ter-bar support, a cutter-bar operatively re-

volving laterally around the axis of said sup-
port, said bar being also operatively movable
upou said support in thelineof its ownlength
and operatively and laterally movable nearer
to or farther from the said axis, and a tool
adjustable upon said Dbar, said tool being set
at an angle to a radial line drawn to the axis
of said support, %ubstanmalhf as herein de-
seribed.

4. The combination, in a machine for cut-

- ting stone or other %ubgmuew of a rotary cut-

ter-bar support; a cutter-har revolving later-
ally around the axis of said support, said bar

being operatively movable upon said sup-
port in the line of its own length and oper-
abtively and laterally movable nearer to or
farther from the said axis, and a tool ad-

Justable upon said bar, said tool being set at
- an angle to the length line of said bar, sub-

stantiall v as herein (16%01‘11)(—.‘(1 |

5. The comblnation, in a machine for (Jui-*
tmo stone or other Subsmnee of a rotary cut-
ter-bm support, a cutter-bar revolving later-

- ally around the axis of said support, smd har
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being operatively movable upon said support
1n the line of its own length and operatively
and laterally movable neaver to or farthenr
from the said axis, and a tool adjustable

upon said bmg said tool being set inward |
- satd cutter-bar, all the three said mechanisms

toward the axis ol said rotary auppmi
stantially as hervein deseribed.

- 0. The combination, in a machine for cut-
ting stone orother substance, of a rotary cut-
ter- bar carrier and a cutter-bar movable
within said carrier in the direction of its own

1L~

length in lines parallel to the axis of rotation

of said carrier, and a cutlter adjustable on the
said cutter-bar, substantially as deseribed.

7. T’he combination, in a machine for cut-
tmg stone or other bubsmnw of a rotary cut-
ter-bar carrier, a frame in which the said ear-
rier 18 contained and within which it rotates,
and a cufter-bar movable within said carrier
in the direction of its own length in lines par-
allel to the axis of rotation of said carrier, and
a tool adjustable on the said cutter-bar, sub-
smntmll} as described.

8. The combination, in a machine for cut-
ting stone or other %ub%l.mme, of a horizon-
tally-mmovable bed or table, mechanism for
moving the same in the line of its own length,
a cutter-bar having a lateral revolving move-
ment and a movement toward and from the

axis of said revolving mechanism for produc-

ing the rotary movement of the cutter-bar,
and mechanism for producing the movement

of the cutter-bar toward and frowm the axis of.

rotation, the three said mechanisms being so
organi: ed that any two may be subordinated,
while the other maintains a primacy, sub-
stantially as described.

9. The combination, in a machine for cut-
ting -stone or other substance, of a horizon-
tally-movable bed or table, mechanism for
moving the same horizontally in the line of
1ts own length, a cutter-bar having a lateral
- a lat-
eral vertical movement, mechanism for pro-
ducing the lateral revolving movement, and
mechanism for producing the lateral vertical
movement, all the three said mechanisms
1ing so organized that any two may be subor-
dinated, while the other maintaing a primacy,
substantially as described.

10. The combination, in a machine for cut-
ting stone or other substance, of a horizon-
tally-movable bed or table, mechanism for
moving the same horizontally in the line of
1ts own length, a cutter-bar having a lateral
revolving movement and a hovizontal move-
ment in the line of its own length and paral-
lel with the axis of its revolution, mechanism
for producing the rotary movement of the
cutter-bar, and mechanism for moving the
cutter-bar in the line of its own 1011ﬂb]1 all
the three said mechanisms being so organ-
ized that any two may be subordnmted whlle
the other maintains a primacy, mquntmﬂy
as described.

11. The combination, in a machine for cut-
ting stone or other substance, of a horizon-

be-
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tally-tnovable bed .or table, mechanism for
moving the same horizontally in the line of
1ts own length, a rotary bed or table, mech-
anism for rotating the rotary table, a cutter-
bar, and mechanisin for laterally revolving

being so organized that any two may be sub-
ordinated, while the other maintains a pri-
macy, su])smntmlh as described. B

12. "T'he (w}lnhlnflhm] in a machine
ting stone or other
ﬂll\ -movable bed or table, mechanism for
moving the same horizontally in the line of

for cent-

its own length, a cutter-har having a vertical
- movement, a lateral revolving movement, and

a movement toward and from the center of
its revolution in any direction, mechanism
for producing the said vertical movement of
the cutter-bar, mechanism for producing the
sald revolving movement of the cutter-bar,
and mechanism for producing the movement
of the cutter-bar toward and from the center of

i 1ts revolution, all the said mechanisms being

so organized that any three may be subordi-
nated, while the other maintains a primacy,
substantially as described.

13. The combination, in a machine for cut-
ting stone or other substance, of a horizon-
tally-movable bed or table, mechanism for
moving the same horizontally in the line of
1ts own length, a cutter-bar having a lateral

revolving movement, a horizontal movement

in the line of its own length, and a movement
toward and from the center of 1ts revolution,
mechanism for producing the said revolving
movement, of the cutter-bar, mechanism for
producing the movement in the direction of

the ]e]]“ﬂl of the cutter-bar, and mechanism

Lo 1J1L}¢_111(_a111g the movement of the cutter-
bar toward and from the center of its revo-
lution, all the said mechanisms being so or-
ganized that any three may be subordinated,
while the other maintains a prunam*,, substan-
tially as described.

14. T'he combination, in a machine for cut-
fing stone or other %ubbtanee of a horizon-
mﬂwmm’able bed or table, 1116(3111111153111 for
moving the same ]101*12011‘[‘1115 in the line of its
own length, a rotary table, mechanism for ro-

.bubhmnce, of a horizon-
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tating the table, a cutter-bar having a lateral

revolving movement and a movement toward
and from the center of its revolution, mech-
anism for producing said revolving move-

ment of the cutter-bar, and mechanism for

producing the movement of the cutter-bar
toward and from the center of its revolution,
all the said mechanisms being so organized
that any three may be subordinated, while the
other maintams a 1}1‘1]11@0?, 5«111)&1@11*[1&113 as
d cscl 1bed.

15. T'he combination,in a machine for cut-
ting stone or other substance, of a horizon-
tally-movable bed or table, mechanism for

moving the same horizontally in the line of its
own length, a cutfer-bar having a lateral ver-
tical movement and a movement horizontally
in the line of its own length, mechanism fox
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the cutter-bar, and mechanism for producing
the movement of the cutter-bar in the line of
its own length, all the said three mechanisins
being so organized that any two may be sub-
ordinated,whilethe other main tainsaprimaey,
substantially as described. |
16. The combination,in a machine for cut-
ting stone or other substance, of a horizon-

roducing the lateral vertical ‘movement of

tally-movable bed or tabl] ¢, mechanism for

moving the same horizontall yin the line of its

own length, a rotary table, mechanism forim-

parting a rotary movement to thig table, a
rable in a vertical di-
rection, and mechanism for producing said
movement of the cutter-har, all the said three

mechanising being so organized that an v two

may be subordinated, while the other main-
tains a primacy, substantially as deseribed,
17. The ecombination, in a machine for cii-

ting stone or other substance, of a cutter-har

having alateral revolving movement, a move-
ment, toward and from the center of its revo-
lution, and a vertical movement, mechanism
for producing the revolvin g movement, mech-

~anism for producing the movement toward

and from the center of revolution, and mech-
anism for producing the vertical movement,
all the said three mechanisms bein o S0 Organ-
ized that any two may be subordinated, while

the other maintains a primacy, substantially

as deseribed.
15. The combination, in a machine for ecui-

ting stone or other substance, of a cutter-har

having a lateral revolving movem ent, a move-

ment toward and from the center of its revo-
lution, and a movement in the divection of its

own length and parallel with the axis of its

revolution, mechanism for producing the ro-
tary movement, mechanism for producin ¢ the
movement toward and from the center of jts
revolution, and mechanism for producing a
movement of the cutter-bar in the line of jtg

own length, all the said three mechanisms |

being so organized that anv two may be sub-

~ordinated,while theother maintaingaprim acy,

substantially as described.

19, The combination, in a machine for ent-
ting stone or other substance, of a cutter-bar
having a lateral revolving movement and a
movement toward and. from the center of its
revolution, mechanism for producin g the said
revolving movement, mechanism for produc-
Ing the movement toward and from the cen-
ter of its revolution, a ro tary table, and mech-
anism for producing the movement of this ta-
ble, all the said three mechanisms being so

while the other maintains a
tially as deseribed.
20. The combination, in & machine for euit-

primacy, substan-

fing stone or other substance, of a cutter-bar- and a cutter adjustable on said bar, substan-

having alateral revolving movemen t, a lateral
vertical movement, and a movement horizon-
tally in the line of its ownlength parallel with
the axis of its revolution, mechanism for Pro-

ducing the lateral revolving tnovement, mech- | carrier, a frame in which the said carrvier 18

Lt e e e

i
|
|

‘anism for producing the lateral vertical move-

ment, and mechanism for producing said hori-
zontal movement of the cutter-bar in the line
of its own length parallel with the axis of its
revolution, all the said three mechanisms be-
ing so organized that any two may be subor-
dinated, while the other maintains a primacy,

substantially as deseribed. |
21 The combination, in a machine for cu {-

ting stone or other substance, of a cutter-bhar
having a lateral vevolving movem ent and a
lateral vertical movement, mechanism for Pro-
ducing thelateral revolving movem ent, mech-
anism for producing thelateral vertical move-
ment, a rotary table, and mechanism for rotat-
ing the table, all the said three mechanisms
being so organized that any two nay be sub-
ordinated, while the other maintaing a Pri-
macy, substantially as described.

<33)
fing stone or other substance, of a cutter-bar
having a lateral revolving movement and a
horizontal movement in the line of its own
length parallel with the axis of its revolution,
mechanism for producing the lateral revolv-
Ing movement, mechanism for producin g said
horizontal movement, a rotary table, and
mechanism for rotating the table, all the said
three mechanisms being so organized thatan Y

two may be subordinated, while the other
maintains a primacy, substantially as de-
sc11ibed. | N |

23. The combination, in a machine for cut-
ting stone or other substance, of a culter-bar
having a lateral vertical movement and a
movement horizontally in the line of its own
length, mechanisin for producing the lateral
vertical movement, mechanism for pro ducing
the horizontal movement, a rotary table, and
mechanism for rotating the table, all the said
three mechanisms being so organized that an Y
two may be subordinated, while the other
maintains a primacy, substantially as de-
scribed. | )
24, The combination, in a machine for cut-

ting stone or other substance, of a bed or ta-

ble for supporting the work, a rotary entter-

“bar carrier, a frame in which the said carrier

is contained and within whieh it rotates, and
the cutter-bar movable within said carrier in
the direction of its own length and parallel
with the axis of rotation of the said carrier,

and a cutter adjustable on said bar, substan-

tially as described.
25. T'he ecombination, in a machine for cut-
ting stone or other substance, of abed or tab le

- for supporting the work, a rotary cutter-bay

organized that any two may he subordinated, | carrier, a frame in which the said carrvier is T

contamed and within which it rotates, and a
cutter-par laterally movable within the said
carrier tfoward and from the center thereof 5

tially as deseribed.
2. T'he combination, in a machi 1e Lor cut-
ting stone or other substance, of a bed or table

| Tor supporting the work, a ro tary cutter-bar
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contained and within which it rotates, and a
cutter-bar movable within said carrier in the
direction of its own length and laterally in a
direction radial to the axis of said carrier,
and a cutter adjustable on said bar, substan-
tially as and forthe purpose herein deser 1hed.

97. The combination, in & machine for cut-

ting Stone or other 5111)51;111(1@, of abedor table

for supporting the work, a reciprocating car-
riage, a rotary cutter- bm' carrier fitted to ro-
tate within the said recipr ocating carriage,

and a later ally-le\ olving cutter bar fitted Lo

move operatively in the “direction of its own
length within said rotary carr iel' in lines par-
allel to the axis of said carrier, substantially
as described.

28. The combination, in a machine for cut-

- ting stone or other “31.[]_}51&116{./ of a bed or table
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for - the work, a 1(,(311)1*0(:atmﬂ carriage, a 1o-
tary cutter-bar ecarrier fitted to rotate within
the said carriage, and a laterally - revolving
cutter-bar fitted to move operatively within

the said rotary carrier in a direction radial to ;

the axis thereof, and a tool adjustable on satd
bar, subsmntmll_) as herein set forth.

29, The combination, in & machine for cut-
ting stone or other substance, of a bed or table
for supporting the work, a reciprocating car-
riage, a rotary cutter-bar carrier fitted to ro-
tate within the said carriage, and a laterally-
revolving cutter-bar fitted to said rotary
rier to move operatively therein in the direc-

tion of its own length in lines parallel to the

axis of said ecarrier and laterally in a direc-
tion radial to said axis, and a tool adjustable
on said cutter-bar, substantially as herein set
forth.

30. The combination, in a machine for cut-
ting stone or other substmw of a reciprocat-
ing table or bed for carrying the work, a car-
riage movable in a direction perpendicular to
the reciprocating movement of the said bed,
and a laterally-r evolving cutter-bar opera-
tively movable in the direction of its own
length and parallel with the axis of its revo-
111131011 within said carriage and in a direction
toward and from the 1er*1131-00::1t1np table or
bed, and a tool adjustable on said Dbar, sub-
stantially as described.

31.

ble fm carrying the work, a carriage mov ‘able
in a direction pel*pendlculal* to the plane of
rotation of said table, and a laterally-revolv-
ing cutter-bar operatively movable in the di-
rection of its own length parallel with the axis

of its revolution within said carriage, and a |

tool adjustable on said bar, substantially as
described. |

- 32. The combination,in a machine for cut-
ting stone or other substance, of a reciprocat-
ing bed for carrying the work, a carriage mov-
able in a direction perpendiculiar to the recip-
rocating movement of the said bed, a rotary
cutter-bar carvier fitted to rotate within said
carriage, and a laterally-revolving cutter-bar
operatively movable in the direction of 1its

The combination,in a machine for cut-
ting stone or other csubstm}(,e of a rotary ta- -

car-
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| own length within said rotary cutter-bar car-

rier, subst&ntmlly as herein set forth.

33. The combination, in a machine for cut-
ting stone or other sul)s‘[ance, of a reciprocat-
ing bed for carrying the work, a carriage mov-
able in a direction perpemheular to the move-
ment of the said bed, a rotary cutter-bar car-
rier fitted to rotate within said carriage, and
a laterally-revolving cutfer-bar opemtwely
movable within Saﬂd rotary cutter-bar carrier

~toward and from the eentm ﬂlOlQOf bubsmn-

tially as desecribed.
34. The combination, in a machine for cut-
ting stone or other Subbtauee of a reciprocat-

| ing “bed for carr ying the work, a carriage mov-

able in a direction perpendleular to the recip-

rocating movement of the said bed, a rotary

Cutter-bar carrier fitted to rotate wmhm said
carriage, and a cutter-bar operatively movable
Wi thm Sfud rotary carriage both in the direc-
tion of its own length a,nd in a direction ra-
dial to the axis of said rotary carrier, %ubsta,n-
tially as described.

35. The combination,in a machine for cut-
ting stone or other uul}stanee of a horizontal-
ly-moving supporuing-bed,a table fitted to the
said bed to rotate 11161'6111 a carriage movable
vertically toward and from said bed and a
laterally - revolving cutter-bar pemtwelv
movable within Sd,ld carriage in the direction
of its own length, Sub%bantmlly as described.

36. The combm ation, with the reciprocating
bed D and the rotary table I contained there-
in, of the driving-shaft E’, the bevel-gear e,
ﬁtted to slide on but to tarn with the said
shaft and fitted to turn in a. be‘wmn eb, on the
said bed, the bevel-gears ¢, emrled by sald

- bed and gearing Wlth tha,t e, 011 the shatft, the
bevel-f‘-em e, Secm‘*ed to e’ and the bevel—ﬂ'edr.

¢t on the bed cearing with 83, all Substantmlly
as herein deqcmbed for driving the table E
in all positions of the bed D, as herein set
forth.

37. The combination,with the reciprocating
carriage & G F and the rotary cutter-bar car-
rier H H, fitted to rotate 1n said carriage, ot
the drwnw—shdft H’, furnished with bei el-
gears N, thc bevol-f}ears I/, having fixed bear-

ings and cearing with 7, the shafts [i3, fitted

to and 1011 oitudinally ¢ onﬁned in bearm s o1
said reciprocating carriage and bhdlllﬂ
through but Lummn said beﬂ el-gears I/ and
the bevel- gears i’ on the 1"0’[@1‘3{ cutter-bar
carrier, gearing with said bevel-gears /2%, all

substantially as herein deseubed for drwmﬂ

‘rhe rotary cutter-hbar carrier in all 1)0%1’010115

of the verticallv-moving carriage, as herein

set forth. |
38. The combination,with the reciprocating

carriage G ¢ I, the 1‘0th1 vy cutter-bar carrier

H H eontfuned therein, the sliding cutter-bar
boxes J, movable W1t11111 the eutter—bar car-
rier to and from the center thereof, and the
cutter-bar I, having a longitudinal movement
within %md 1)0\68 of the driving - shaft I’,

arranged 1n bearuws movable Wlth the %alcl

carriage, of the slmft 12, wmkmﬂ 1n bemmws
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with said ﬂ'li‘&"i]lﬁ-%hﬂft I’, and farnished with
an endless serew, ¢, and the shafts ¢, working
in bearings on 1]10 cutter-bar carrier I 1l fmd
furnished with worm-gears 7%, gearing with
the endless screw +f, and with spur-gears 2%,
gearing with a rack, ', on the cutter-bar, the
said gears 2" being movable with the cutter-
hﬂr boxe.. and eﬂpﬂhle of sliding on the shafts

, all substantially as herein described, for

(11*1\"'1110 the cutter-bar in all its IJO%ITIOI]S }*el 1

tively to the cutter-bar carrier H and in po-
sald carrier smd carriage, as

sitions of the
herein set forth.
59. The combination,with the reciprocating
carriage & G K, the 1"01%1'3 cutter-bar earrier
HH con’rmned ther ein, the sliding cutter-bax
boxes movable within the said carrier II H
toward and from the center thereof, and the
scerews 7', fitted tosaid carrier I and boxes J,
of the driving-shaft J’ 11"01‘]1111“ in fixed bear-
ings, tele%ople shafts 9t 7% gmre{l with the
‘Bald dl‘lVlIlU-%hﬂﬁ by bevel-gears 7° 7%, and hav-
ing each a “fixed bearing near one end and a
bearlnn near the other end and carried by the

reciprocating carriage, f—.md the shafts 7¢ 9%,
geared with said shafts 7% 7% by bevel- ﬂeﬂl"S
7”95 and being furnished with etldless SCrews
9%, ﬂemmﬂ with worm - gears )’ on the said
serews 9, all bub%m11L1;ﬂ]y as herein de-
seribed, for producing the said movement of
the boxes J in all positions of the reciprocat-
ing carriage and rotary cutier-bar carrier, as
]1(311,111 set forth.

40. The combination, with the rotary eut-

)

35

ter-bar carrier H If and the sliding cutter-bar

boxes J and reciprocating euttm*-bm* working
therein, of the shaft 47 and its oearing for pro-
ducing the movements of the sald bowes, and
the ah‘lfl i* and its gearing for producing the
longitudinal movement of the cutter-bar, both
having bearings in and concentric with the
sald carricr, and the said ah&ftj passing cen-
trally thr ouﬂ-h the shaft 7% subsfmﬂsmll} a8
herein deaellbed |

HUGH YOUNG. |

Witnegses:
FREDK. HAVYNES,
HENRY J. MCBRIDE,
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