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"UNITED STATES PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 457,887, dated August 18, 1891.
Application filed March 15, 1884, Renewed January 22, 1891, Serial No, 378,652, (No model.)

To all whom it maz Y CONCETTL:
Be 1t known that we, EDWARD S. MCKIN-

LAY and WILLIAM A. MCKINLAY, citizens of
the Unifed States, residing at South Pueblo, in.

the county of Pueblo and State of Colorado,
have invented certain new and useful Im-

provementsin Mining-Machines, of which the
following is a specification, reference being.
had therein to the accompanying drawings,

Figure 1 is a top plan view of the rearend-
Kig. 2 1s a top plan view of
the remainder of the machine at the front
end. Fig. 3 isa view, partly in side elevation
‘and partly in section, the section being taken
through the left-hand side of the machine on.
a line eorreSpoudmfr to that indicated by vy v,
Fig. 1, said line being, however, in said figure.
on the right-hand side of the machine.
4is a view, partly in side elevation and partlyg;'
in section,of the machineat the frontend, the:
“ Fig. 2. Fig.

of the machine.

section being taken on line 22 22,

5 is a cross-section of themachine on theline:
Fig. 6 1s a view partly in eleva-.
tion from the rear of the machine and partly.
in section, the air-tubes being shown in see-
o. 1, and the crank-:
& h.:wmn* a 1101 1zontal part ¢, together with w ebs

x x, Fig. 2.

tion on the line z 2z, Il
wheel support being in section on the line z
z’, Fig. 1. Fig. 7 shows in perspective one of
the cross-sills or braces. Fig. 8 shows in per-
spective one of the metal supporting-blocks
combined with the side tubes. Fig. Y shows

in elevation the end of the cutter-bar and of
the adjacent parts on a scale larger than that
in Fig. 4. Fig. 10 is a side or face viewof one
.11 1s an edge
Kig. 12 shows, in top plan,

of the cutters detached. Fig

view of the same.
an arrangement of the feed and exhaust pipes

which may be used for moving the sliding |

carriage forward and back. I‘lﬂ' 1318 a view

of the same from the rear.
tion,on an enlarged scale, of the four-—way cock
and 13. Kig.151s a central
horizontal section of that shown in Fig. 14.
Fig. 16 shows, In top plan, a modified f01 m
of the shdmu- carriage. Fig.17 is a cross-sec-
tion of the same. I‘w 18 shows the rear end

of one of the feed-tubes with a modified form
of stopper at the rear end. Figs. 19, 20, and
211illustrate amodified form of motor for driv-

ing and feeding the cutting apparatus.

A A tepresent metallic tubes, each extend- { or casting B more or less surrounding the

Fl“‘

liw 14 is a sec-

ing substantially the Tength of the statlonary
pmtmn of the machine. These tubes are in-
tended to serve as the side connecting parts
of the main frame, and also to serve purposes
to be hereinafter set forth. At the rear end
of the machiné the tubes are clamped in cast-
ings or blocks, such as shown at A’ these
bloeks being preferably formed substantlally
as shown——-that 1S tosay, with outward exten-
sionsa a’—there being between these parts a
curvilinear recess into which the end of the
tube fits. «a®is a metal block fitting against
the outer side of the end of the tube and
adapted to be bolted tightly against the block
orcasting A’ by bolts and nuhs, asshown ata’.
The block or casting A’ also extends upwardly
to points conmderably above the tube for the

purpose of forming or mounting therein a

steam orair eylmder and for supportmﬂ' other
partsof the mechanism, as will be heremaftm
set forth.

At the front end each tube A is mounted
in a block or casting B, which has a curvi-
linear recess or socket &dapted to receive it.

C represents a cross-brace or sill-piece ex-

tending from side to side of the machine, it

or ﬂanﬂ'es ¢’, on the lower part and having
an upwardly-extendmﬂ' inwardly-curved bar
or plate ¢* ¢, the part ¢® lying upon the up-
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per side of the casting or block B and the - .

part ¢ lying below the same.

At ¢! there is a through-bolt passing from

the upperside of the part ¢’ to the lower side
of the part ¢, and by means of this block or
casting B the bar or sill C and the tube A are
firmly cla,mped together.

¢® represents a supplemental short bollt,
which may be driven into a threaded socket
in the block or casting B, to assist in clamp-
Ing the same tw*htly to the bar or sill C.

At points of a suf
the two end fastenings of the tube A there

are arranged other cross tying and bracing

devices, Substantlally similar to that above
deeeubed forthe front end of the tubes. One

of these fa,stening devices 1s lettered in de-

Qo

icient number between |

tail, and the parts thereof will be found to

correspond substantially to those last above
enumerated—that is to say, there is a block

- I00
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tube, a bar or sill C extending from side to
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ably-shaped recesses, as shown at ¢®. These

side .and extending upwardly and inwardly | are made sufficiently smooth and arranged
at the ends, it being bolted firmly to the block | true relative to each other,so that the shiding 70
or casting. In the construction shown,there | frame can move forward and back without

5 are three of these intermediate sets of cross interference. At each front corner there isa
bracing and binding devices, although we do | strong connecting-piece G, which unites the
‘not wish to be limited to any specific number; | sliding frame to the devices which move it
nor, in fact, are the other parts of the inven- | forward and back. This is preferably made 75
tion limited to any particular devices for con- | of forged metal. From the front side of each

to necting together the two sides of the frame, | of these connecting-pieces extends a bearing-
or of clamping the side tubes in place, or | piece G', in which is mounted the shaft that
clamping the bars which might be used in | drives the clearing - chains, as will be de-
place thereof so far as they operate merely as | scribed, and from the forward ends of the 3o
side supports for the machine; but we have de- bearing-pieces G’ extend the shoes or bear-

15 vised this form of cross bracing and binding ing-pieces G? in which are supported the cut-
device to overcome difficulties which have | ter-shatt.
been experienced in operating machines of We will now deseribe the means which we
‘this class. The rest of the main stationary | employforcarrying the sliding frame forward 83
frame is constructed as follows: 1 and back. -

20 D dis a cross bar or beam extending from | H Hrepresent pistonrodsortubes mounted
the front end of one of the tubes A across to | within and arranged to travel longitudinally
the front end of the other, it being prefer- | through the tubes A A. Eachis at the front
ably of the shape of a T-beam, the cross-web | end secured to one of the connecting-pieces go
D of which is arranged horizontally. It is | G by serew-thread or other suitable device,

25 preferably curved,so that the central portion and passes through a gland or stuffing-box

thereof projects slightly forward, as will be | H” in the forward end of its tube A, and this

seen by examining Ifig. 2. o (the gland or stuffing-box) may be of any
D’ D’ are bars or blocks of metal which | suitable character. At the rear end the pis- 95

rest upon the upper plates or bars c¢? which | ton-rod carries a head, which fits as tightly as

3o latter constitute parts of the cross bars orsills practicable the tube A; but to insure an air-

C, as above described. - These bars or blocks | tight fit, a packing material is inserted at H*,
D’ are of such height as to fit snugly below | which may consist of leather or any other
the flange or web D of the beam D d, and the | snitable substance. The packing and the 1oo
block is bolted to said beam, as shown at d. | piston-rod are held in place by means of nuts
35 d’ d’ is a bolt by means of which the beam R’ I/ and washers 7%, the nuts driving the
“ and the block D’ are firmly fastened in place. | washers toward the piston-head and tending
At the opposite or rear end of the machine | to crowd the packing outward against the in-
there is a standard or upright E, adapted to | ner surface of the tube. | 105
- provide one of the bearings for the mainshaft | The rear end of each tube Aisclosed tightly
40 or thedevices which operate it,and at a short | by means of a threaded stopper or block, as
 distance in front thereof there is a standard | shown at A° | | |
E’, which furnishes another bearing for the The piston shown ishollow, although we do
main shaft, the bar or beam just above de- | not wish the other features of the invention 110
seribed providing the front bearing therefor. | to be limited to one of this character. How-

45 Upon the frame whose parts are thus con- | ever, by having it hollow we are enabled to
structed and arranged there are supported a | overcome difficulties that are met with in
sliding frame, mechanism for pushing for-| driving devices of this character. The air,
ward and retracting thesliding frame, mech- | steam, water, or other elasti¢c agent which 18 115
anism on the sliding frame for effecting the | used to drive the piston forward not only

so cutting of the material, and mechanism for | presses against the head, but also exerts its
operating the cutting devicesin whatever po- | pressure through the whole length of the pis--
sition the cutters may be situated. | | ton and against the surface which closes the

The sliding frame is arranged on a horizon- | forward end thereof. Asa result the foreceis 120
tal plane between the top and bottom planes | exerted to greater advantage, as it is applied

55 of the stationary frame, and it may be con- | nearer to the points of resistance, and, more-
structed either of a web or plate or several | over, tends to pull the piston-rod through the
webs, plates, or bars extending from side to | tube rather than push it. :
side of the machine, together with bars or The parts are so constructed and related as 125
guides at the sides adapted to fit in ways. | that there shall be air-chambers H*® at each

66 When formed of metal in one piece, it has | end of the tube when the piston-head 18 com-
two T bars or flanges, as shown at F, these | pleting its strokes, these tending to prevent
being joined by webs or bars F’, extending | the piston from being driven against the clos-
across from one guide flange or bar F to the | ing-surfaces at either end, the air in the cham- 130
other. The “way” in which each of these two | bers acting as powerful cushions to prevent

- 63 guide flanges or bars moves is formed in the | the piston from moving too tar. | |
‘aforesaid blocks orcastings A" B B, these hav-

The air or driving agent is admitted to one

‘ing on their sides rectangular or other suit- | end of the tube A through an aperture J, and
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~at the other end through an aperture J’.

Io

20

the air passes from a four-way cock K, the lat-
ter having four ports k &’ k2 1>
port & enters the air or other elastic agent

employed, and from the port k? escapes the:
air (or other material) which has: been ex-:
_ A rocking valve &*.
can be so arranged as to throw.the feed into

hausted from the tube.

L

With these communicate tubes j 57, to which’

Through the.

either end and at the same time permit the
exhaust from the other end through the port

k*. With thesupply-pipe at K2, there is com-

bined a pressure-regulator having its parts.

This may be of any well-known or preferred
style, and therefore need not be here shown

or described in detail. | |
The operation of the parts of the device

just described will be readily understood.

The valves in the four-way cocks are so ad-

~Justed as that the airshall enter the rear ends

30

35

40

45

of the tubes A behind the piston,and said air,
exerting its pressure behind the |
and also against the closing-surface at the

front end of the pistons compels the latter to-
advance and carry with it the sliding frame ]
F F’, together with the cutting apparatusand
the means for removing the cutting material.
When the sliding frame or carriage has ad-.
vanced to the fullor desired extent of throw,.
it is withdrawn by changing the positions of’
the valves in the four-way cocks which allow:
the air to exhaust from the rear side of the'|

pistons and supply it to the front side of the

piston-head. It will be seen that the area’
from thefront of the piston-head is much less:
than that at the rear, and as a result there is:
less pressure on the return movement than

during the advance, as much more power is
required.to carry the frame forward than to
withdraw it. This area can be varied by us-
ing a larger or smaller piston, as will be seen.

We will now describe the mechanism by
which the cutting is effected, and by means of
which power is transmitted thereto.

L represents a barorshaft, which is mount-

~ ed in the. shoes or bearers G2, as aforesaid.

- 50

53

6C

ing cutter-arms.

This shaft is not cireular, butof another shape

in cross-section. Wedonot wish to be limited

to any particular sectional shape for this bar

or shaft,” as shapes of many styles can be
used which will effect the purpose at which I
alm. In the construction shown in Figs. 2,
4, and 9, the bar gives in cross-section an
equal-armed cross, there being four arms, as
shown at /. Upon this bar or arm there are
arranged side by side a series of cutters, each
having a hub or central supporting-piece, to-
gether with one or more outwardly-extend-
These arms may be cast
with or formed separately from -and after-
ward secured to the hub portion. Preferably

each is cast with its parts integral, it being

made of very hard iron, chilled, with fourcut-

piston-head:

soarranged as that thereby the pressure of the
alr or other elastic agent can be regulated to
correspond to the work which is being done.:

---ting-poi_nts‘dressed by subjection to the ac-'| the wheel

tion of emery or other suitable way. Instead
of this material, use may be made of steel or
any other that is desired. As shown, the
points or cutting edges of the cutter section

or washer are made to differ one from the
other. The one at m is so arranged as to

cut along the plane of the right-hand face,
the one at m’ cuts along the central plane,
the one atm?cuts along the plane of the left-
hand face, while the one at m2hasits cutting-
edge substantially parallel with the axis of

rotation, so as to effect a scraping action over

the lines of cut. This overcomes difficulties
which have been experienced in the use of

cutters in machines of this general class.

T'he object is o preserve continually an un-
even or rough surface of material in the path
of the cutter, a surface of this charaecter be-
Ing much more easily cut than when a smooth
or polished one is made by a series of scrap-
ing-cutters, one following another. The cut-

| ting edges or points of the cutter sections or
‘washers can be arranged to extend laterally

into the plane of the adjacent sections or euf-

ters,soastohaveonepointoverlap anotherand
| assist it in cutting, so that in case one of the

points should be broken or marred there will
not be a stoppage of the eutting action at that
point. Such a construction is clearly shown
in Kigs. 10 and 11. S '

By a cap or nut on the ends of the cutter-
bar the cutter sections or washers are held
in place, and when it is necessary to change
the cutters one of the end caps or nuts can

be unscrewed and the cutter-bar withdrawn

from all the washers, or from as many as it
i1s desired to remove. |
ened cutter-sections have been substituted,
the bar can be shoved back onthe line of the

'8

70

75

80

90_.

100

After new or sharp-

105

central apertures and be fastened again in -

place. When the parts are constructed in

this way, much of the trouble and inconven- -

lence heretofore experienced in adjusting
and setting the knives, &c., is obviated.

110

At N N are the bearings for the shaft I,

these consisting of flanged collars with cen-

tral apertures conforming in cross-section to

the cutter-bar. - N |
On the cutter-bar there are one or more

of any suitable character.

O” O’ are the chains which extend back-
ward from these wheels to the chain-driving
shaft 0% Thisis mounted in bearings at oo,

I1§

~driving sprocket-wheels O, and these may be

12C

carried by the sliding frame F F’/. The

sprocket-wheels O? are  preferably situated
just outside of the bearingso, as shown. The
shaft-O® is driven (in the mechanism shown)
by a worm-wheel P, carried by said shaft,

125

which receives power from a worm P’ above |

1t. This worm is feathered upon a shaft Q,

which extends from the front to the rear end
of the stationary frame. The worm is car-

ried to and fro along the shaft by means of
uprights Q' Q% secured to and rising from the
sliding frame, one bearing against one end of
and the other against the other.

130
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or bloeks A’.

When the shaft Q is revolved, the worm P’

revolves with it, which in turn drives the
worm-wheel P, and the latter moves the chains

O’, and therefore rotates the cutter-bar L.
As the worm P’ is permanently in engage-
ment with the shaft, no matter what position

it may be in longitudinally of the machine,
‘the cutters ean be kept constantly revolving

thereby. The shaft Q is, in the construction
shown, rotated by a compound trunk-engine,

one cylinder being situated upon one side of
We

the shaft and the other upon the other.

prefer to employ engines of the character
shown fully and described in another appli-

cation of ours, and therefore as reference

can be madethereto the construction and ad-
vantages of such an engine need not be herein.
fully described. In general, however, it may

be said that R R are the cylinders, within
The lat- |
fer carry the piston-rods R* R? pivoted re-

which are the trunk-pistons R’ R’.

spectively to the crank-pins 7, carried by the
crank-disks R® R8 The portion Q° of the
shaft is attached to the outer crank disk R,
and is mounted in the bearing at q.

S S are theeccentries by which the rocking

valves are operated, the latter beingsituated

l

in the steam-chests S? 8% respectively, above |

the cylinders R. The cylinders, as hereinbe-

fore stated, are preferably mounted in up-

wardly-projecting portions of the rear castings
The said castings or blocks of
metal may be bored out to provide cylinder-
chambers.

T is a chain driven also by the shaft O3
and in turn driving the shaft T’, which car-
ries the clearer-chains T? these being adapted

to engage with and draw backward the chips.

and cuttings thrown out by the cutters. At
the rear end the chains are supported in short
shafts ¢/, carried by yokes T% adjustably sup-
ported in brackets ¥, whose inner ends are
bolted to the sliding frame. |

In Figs. 14 and 15 we have shown, on an en-
larged scale, the parts constituting the four-
way cock which has been alluded to. DBy ex-
amining the said figures it will be seen that
the parts thereof are of a peculiar form,

‘whereby they are especially adapted for the

work here intended. The valve proper i*is
mounted Ly means of a shaft or pintle, as

shown at k° £ the part &® passing outwardly

through a threaded projection k% andthe part
k" projecting in thegpposite direction through
a threaded projection A’ -

1.8 and k? are threaded caps or closing de-
vices adapted to be fastened securely in place
upon the said projections k5 and &7, and they
are provided with interior sleeves or small
cylinders which fit within the threaded pro-
jectionskfand k7 and provide bearings for the
parts &° and k. If desired, a packing ma-

terial may be inserted insideof the inner ends
of the said interior cylinders, so as to make
perfectly-tight joints.

The valve proper k! is tapering and fitted
within a tapered recess, the valve consisting { plication.

l
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of two end disks and an intermediate plate,

which, in cross-section, is preferably of the
shape shown in Fig. 15. | I

At k2 a packing ean be inserted,and at k"
there is a nut by means of which the valve
can be drawn tightly into its seat. It will be
seen that if any wear should occur upon any
of the surfaces depended upon to close the
passage-ways, the wear can be taken up by
increasing the tension of the nut A%, the
conical or tapering form of the valve allowing
it to be drawn more or less downward into
the narrower part after wear has occurred.
To permit the ready insertion of the valve,
the part %7 is formed separately from the

other parts of the jointandisattached thereto

tightly by means of a screw-thread, as shown
clearly in Fig. 14. However, we do not wish
to be limited to the details of the arrange-
ment of the pipes by which the air is supplied

to and exhausted from the cylinders or the

details of the four-way cock, though at pres-
ent preferring the form shown in Figs. 14 and
15: nor do we wish to be limited in all re-

| spects to the location and arrangement of the

feed-tubes, for it will be seen that a single
tube could be successfully applied, especially
if it be arranged centrally, the other parts of
the machine to be modified in the manner
which will be obvious to those acquainted
with these mechanisms. Moreover,it will be
seen that other motor mechanism can be sub-
stituted for the trunk-engines shown. We
also use electric motors for the purpose of
transmitting power to the cutting mechanism
and for operating the air-condensing devices.

The modified form last referred to is illus-
trated in Figs. 19, 20, and 21, wherein are
shown the same parts that are shownin Figs.
1 and 6, except that the motor mentioned
above is substituted for the engines in said
fizures, it being the common and well-known
form of motor shown in Patent No. 271,042 to
Curtis and Crocker, and the condensing ap-

paratus for the air above referred to is also

illustrated, it being:a common form of -com-
pressing-cylinder. 'The air-pipes in Fig. 21
are the same as those in Fig. 12. However,

we donot herein claim these features—to wit,

those relating to the electric motor for rotat-

ing and advancing the cutters.

A motor of the character last indicated is
in many mining regions a matter of great ad-

70
75

8o

QO
95

100
105
ITO

115

126

vantage, as the power can be carried to the -

point where it is needed’ much more readily
and economically than can the fuel necessary

for the generation of steam,and the conduct-

ors for carrying the electricity necessary can
be provided and managed much more easily

and cheaply than the ducts or pipes which

are necessary when compressed airis carried
over a considerable distance. |

We do not in this application claim any of
the features. relating to the cutting devices,

125

130

but reserve to ourselves the right to claimall -

novel matters relating thereto in another ap-
Nor do we herein claim anything
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-except what is Speeiﬁcally set forth in the
following claims, and we jointly disclaim in

favor of E. S. McKinlay solely those features

‘relating to the tubularside pieces of the sta-
tionary frame; also, to the use of said tubes
-as feed-cylinders; also, to the features of con- |
struction relating to the feed piston -rods;

also, to the arrangement of the engines by

-which the cutters are operated, and also to
the use in mining-machines of this character

of an elastic feed by air-pressure, &e.

We are aware of the fact that heretofore
use has been made of devices for feeding for-
ward a drill by means of hydraulic pressure.

In themechanisms alluded to a vertical frame

has been employed to which have been
clamped vertically - arranged feeding - e¢ylin-

ders and also a support for a revolving and

advancing drill-shaft, the latter being sup-
ported entirely independently of the feed-
cylinders and carrying cutters revolving in a
plane transverse to the axes of the feed-tubes.

In our construction the tubes at the sides |

of the machine are utilized as the connecting

and supporting devices of a frame for receiv-
ing the lateral or transverse and especially the

downward pressure and thrust of the sliding
frame,said tubes, in fact, constituting the most
Important partof thestationary frame,and the

removal of eitherof them would necessitate the !

takingof the machine to pieces, substantially,

which demonstrates the intimate correlation |

between these tubular connecting-pieces (as
being the essential part of the supporting-
frame) and a sliding cutter-frame supported
thereon. By having the side connecting-
pieces made tubular we gain the advantage

of great increase of strength for resistinglat- |
‘eral strains and pressure in proportion to the

weight of metal employed in their construe-

to have constructed a mining-machine of the

~ general character of ours with a frame hav-
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ing this great advantage incident to it.

In the drilling mechanisms heretofore em-
ployed and above alluded to, the main frame
was constructed and acted in relation to the
sliding part entirely independently of its re-
lations to the feed-tubes, it being, in fact, a

> third structure in the apparatus, whereas in

our mechanism there is no such independent
frame. Again,in these drilling-machines re-
ferred to the feed-cylinders have been ar-
ranged vertically, and there has been no spe-
cial aim to brace them together strongly at
the rear ends as well as at the forward, they
not requiring such connection owing to their
peculiar relationship to the other parts of
the machine. We provide a strong bracing
from end to end in order that the compara-
tively wide sliding frame shall be properly
supported upon them without the danger of
binding orceramping at any point.
plishing this we prefer to utilize the devices

which support the engine, said devices being

provided with apertures suitable for receiv-
ing the rear ends of the' tubes., Otherequiva-

electric motor.

In accom- |

lent means, however, in place thereof can be
used, and, in fact, we do not desire the other
features of the invention to be limited to
those manifested by the feed-tubes and which
have been above set forth. S
We are also aware of the fact that use has

-been made of piston-rods containing interior
1 chambers and slotted walls for the purpose
of having said walls forced outward by the
pressure of the driving agent; but the con-
| structions embodying these features are not

analogous to the feed-tubes, pistons, and pis-
ton-rods in our case. We accomplish sev-
eral ends by the tubular-piston-rods which
we have shown. " In the first place we make
1t possible to apply the pressure at points
sufficiently far forward to prevent to a very
material extent straining, binding, or ¢ramp-
ing any of the parts, and this is a matter of
great advantage when a long travel is to be

- accomplished. Again, regardless of the par-
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ticular point at which power is applied, we

by using hollow pistons of enlarged diame-

ter preserve the rquisite strength in the rod
proper, and at the same time greatly reduce

the area of pressure during the return travel.

‘We prefer to have the piston made of a
tube running from the piston-head forward
far enough to permit it to be during the most
of the forward travel in front of the front end

of the cylinder. ,
Wedonoteclaimany of theinventionsshown
or described in the patent in the British pat-
ent to Wm. Mather and F. M. Lechner, No.
3,095, of 1881, being aware of the fact that
there is more or less similarity of construc-
tion so far as relates to having the engines
arranged horizontally and gearing the crank-
shaft directly to the chain-driving shaft, al-

though it will be noted thatthere is a radical
t difference in that the engines in our machine

areon the stationary bed and are not “mount-
ed on the carriage,” as shown and deseribed

in the said British patent. ,
- We do not herein claim anything relating

specifically to the combination with the other
parts of the machine or any of them of the

What we c¢laim 1s— | -
1. The combination, with the sliding frame
and the stationary frame having longitudinal
connecting-pieces at the side, of the support-
ing-blocks B, lying partly below and partly

inside of the said connecting-pieces of-the
stationary frame, each block having an aper-

ture or recess upon one side to receive said

Jongitudinal connecting-piece,and a way upon
‘the other side for guiding the sliding frame,
substantially as set forth. |

9. The combination, with the sliding frame

-and thestationary frame having the longitudi-
- nal connecting-pieces at the sides, of the sup-
porting-blocks partly below and partlyinside

of said longitudinal connecting-pieces, each
‘block having an apertdre or recess upon one

side to receive one of gaid longitudinal con-

necting-pieces and a way upon the other side
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for guiding the sliding frame, and the cross-
girts C, which support the blocks B and at

the ends are turned upward and clamped to

the said side longitudinal connecting-pieces

of the stationary frame.
3. The combination, with the horizontally-

sliding and non-rotating frame and the sta-
tionary frame having the longitudinal con-

necting-pieces atthe sides, of the cross-braces
having the central parts thereof below the
sald side longitudinal connecting-pieces, and
the detachable blocks B, independent of each
other and interposed between the said side
longitudinal connecting-pieces and the cross-
braces and clamps which secure together the
braces, the blocks, and the said side longi-

tudinal connecting - pieces, substantially as

sef forth.

457,887

4, The combination of the stationary frame
having the -side longitudinal connecting-

pieces, the supports for the front ends of the
said side longitudinal connecting-pieces, the
blocks A’ A’ at the rear ends of the said con-
necting-pieces having apertures or openings

to receive the clamps, the engine supported
upon said blocks, and the plates or braces az,
situated in the said apertures or openings for

| elamping the said side longitudinal connect-

Ing-pieces.
Intestimony whereof weaffix oursignatures
in presence of two witnesses. o
| EDWARD S. McKINLAY.
WILLIAM A. McKINLAY.

Witnesses: .
F. C. LAKE,
W. R. GREGG.
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