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To all whom it may coneern: . - " 1 one of the ribs 24 extends the lug 25. Ra-

Be it known that I, CHARLES A. CASE, a | dial arms 26 extend inwardly from the cir-

citizen of the United States, and -a resident cumferential portions of the ring ends, and
of the boreugh of Manhattan, city, county, | join’ with the mmner secondary rectangular:

5 and State of New. York, have invented cer- | irame 97. Lugs 28 extend from thevertical .60
tain new and useful Improvements 1n Rotary | menibers of the frame 27 and the lug 29 ex- |
Tunneling—Machines, of which the following tends from. the lower horizontal member
1S &, sljegiﬁca-tion. o | thereof. A rectangular tie 30 with the gude

. This invention relates to & rotary tunnel- '1ug 55 having the opening 56 connects the

10 ing machine, and its object is the pmduction Tower horizontal members of the said frame 69
of an apparatus by means of which rock or | 27, nd the tee shaped tie 51.connects the up-

other materials are disintegrated, by. sud- | per horizontal members thereol. o

* denly changing thejr temperatures and The radial arms 26 cach comprise the four
- thereby blistering them of their surtaces, members 32 that are joined b};l the shelt 33
15 and then -seraping off. spch pertlons of the | and by the chelf 34. Xrom eac of the latter 70

~ materials that are not detached from the | extend two pairs of posts 89, the upper ends .

“ main portions thereof. N of which directly connect with eircumferen- -
~ Thé invention I8 particularly adapted for tinl portions of ihe ring ends 21. Each pair
diglging round - tunnels. - | of posts 35 constitute guides 10T brackets 36

The invention is exemplified in this apPli- that have threaded stermis 97 withr the nuts 75

cation in 8 machine which comprisés essen- 33, by means of which they are clamped to

tially a rotating head, ecarrying torches tor | the shelves 34. A pivot 39 1s supported in

Leating the suriace of the material to be | each pair of brackets 36 and on each of which

ti‘eatei- and serapers connected with the is journaled a guide roller 4U. Journal brack-

95 head.. Means are g0 provided to axially | ets 41 are ouided hetweén the lower portions 80 _'

~dvance the head of the machine while rotat- | of the members 39 and have each extending =
ing, and other. means to conduct 2 strealn of | from them hreaded spindles 42 with nuts 43, -
water or other cooled fluid or alr against the by means of which they are adjustably ses |

- surface of the .material, and appurtenances cured to the shelves, 33. In the journal

30 to remove the disintegrated material. - brackets 41-are journaled the driving shaits 85
Figure 1 represeﬂt*sa pa;rtial side view and | 44 that have connected thereto the driving -~
axial section of & tunneling machine exem- rollers 46. Between the ring ends 21 extend
pldying the invention 1 & tunhiel, Fig. 2 | the channel ties 50, and betwegn the latter .
shows a right hand end view of the machine | are interposed the supports 51l and -52.
35 shown in ¥ig. 1, Fig. 31is a section of Fig. 1 on From the supports 51 extend the- journal” 90
the line 3, 3, Fig. 4 shows a section of Fig. 1 brackets 53, and & channel bracket 54 eX-
on the line 4, 4, F1g. 5 represents an enlarged | tends between the support 52 and the tie 31.
-~ partial section of Fig. 1 on the line 5, 5, Fig. 6 | A counter shaft 601s journaled 1 the brack-
ghows a partial to plan view of Fig. 1, Fig. 7 | ets =3 and in a bearing 61 formed with the.
40 represents an en view of the frame of the | channel bracket 54, . - )
machine, Fig. 8 is & pafr,tiﬂ,,l section of ¥ig. 4 | On each of the <hafts 44 1S fastened a
‘as on the line 8, 3, . 9 shows a partial sec- sprocket chain wheel 65.- A sprocket chain
tion of Fig. 1 on the line 9, 9, Fig. 10 repre- 66 engages each ol the wheels 65 and with &
| sents a partial saction of Fig. 1 on the line 10, | sprocket chain wheel 67 on the shaft 60.
45 10, Fig. 1118 a partial section of Fig. 10 on | On the teé shaped tie 31 is located an elec- 100

20

956 -

the lime 11, 11, Fig. 12 shows a top plan view tric motor 68 haying the electric-conductors.
 of Fig. 11, g 13 represents a_,pa,rtml'axial | 69 leading from the fuse box 70 supported on.

epction of a-medification of the invention in & the arm 71 extending from the lug 25 of one
tunnel, and Fig: 14 shows# partial section of of the end rings 21.. Rlectric feed wares 72 °
50' Fig. 13 on the line 14, 14. Co S lead to the fuse boX 70 to which is connected 109
The invention comprises a supporting the switeh 73. Un the armature shaft 75 ot
frame with Ting ends 21 connected by the | the motor 88 1s factened the pinion 76, the
longitudinal ties o0.' Ench ring end 18 Aat- | teeth of which esh with the feeth of the
 tened at its lower portion 23 and has a | spur geal 77 secured to the counter--haft 60.
55 flanged rib 24 at-1tg upper portion. From | . A journal braviet 78 is supported ot the 110
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“tee shaped tie 31, and in which is journaled a | connects the latter wheel with the sprocket
- sprndle 79 that is also supported in a bearing | chain wheel 107. A conveyer conduit. 146
. . of the channel bracket 54. . A gear 80 is-fas. for the conveyer 141 is fastened at one end
~ tened to'the spindle 79 and the teeth thereof | of the arm 110, and at the other end to the
- 5 mesh with the teeth of the inion 81 on the arm 128 of the frame 125, In,the conduits 7¢
- counter shaft 60, with whi(£ latter it is en-' | 112 are located electric conductiprs 150, that
‘gaged by means of a spline 82. “One member | extend from the fuse box 70 to brush holders _
.83 of a clutch extends from the pinion 81. | 151 supported on the ends,of the said con-
A shifting lever 84 is fulerumed from a cross | duits 112, | SR | -
10 tie 85 fastened to the channel ties 50, A A hollow rotating head with spherical 75
- - pair of pins 86 of the lever 84 engage.a groove | crown 156, rear wall 157 having bpénings 158,
of the member ‘83 of the clutch. On the ‘cylindrical wall, 160 and sleeve 161 13 fas-
- spindle 79 is fastened a gear 90 the teeth of | tened to the driving drum 105. In the
~which mésh with the teeth of a gear 91 jour- | crown 156 are formed openings 162 in which
15 naled on a pin extending irom the channel | are supported the receptacles 163 of electric g0
bracket 54. The teeth of the latter gear | torches, that comprise a pair of carbons 165 =
- mesh with the teeth of the gear 92 journaled | and their usia] appurtenances. = Feed wires
on.the counter shaft 60, from which latter ex~ | 166 bring current to said carbons and extend |
~ tends the clutch member 93 that engages | to metallic conductor rings 167 and 168. A
20 «with the clutch member 83. | hood 170 extends from the wall 157 and in- g5
- On the spindle 79 is fastened g sprocket | sulated material 171 is interposed. between
chain whee! 96, with which is engaged a | the metallic ring 167 and the irmer surface
- sprocket chain 97 that is led over guide | of the hood 170! Insulating material 172 ig
~ sheaves98 journaled on the four shafts 44,and | interposed between the rings 167, 168, and
25 sald chain at its lower end eﬂgages with the msulating material 173 1s interposed between 90
| sprocket chain wheel 100, extending from the | the drum 105 and the ring 168. Prushes 17 5
‘threaded sleeve 101 on the driving screw 102. | extend from the brush holders 151 and one
A driving dram 105 is supported on the thereof bears on the ring 167 and the other |
- rollers 46 and at its rear end has fastened | bears on the ring 168. ~ '
30 thereto the collar 106, and a sprocket chain Regulating scrapers 176 extend from the g5
-~ wheel 107 with the sleeve 108 extending | crown 156 and prevent the ends of the car-
Irom the latter. Between the collar 106 and | bons from sera ing on the face of the mate--
the sleeve 108 is Interposed on the drum 105 | rial being treated and scraping off portions
the ring bracket 109 with the arm 110. The | thereof. They are held in place by the lock _
35 latter bracket has the side lugs 111 for con- | nuts 177. On the cylindrical portion 160 of 100
 duits 112, which are also supported in the | the head are fastene:] the collecting scrapers . |
lugs 28.  Thebracket 109 has the central boss | 180 which collect the blistered material and
113 and the lower boss 114 in its arm 110. | bring-it in-the path of the conveyer casing
~ The back end of the driving screw 102 is 146. Springs 181 with the shoes 182 ex-
40 fastened to the boss 113 by means of the | tend from the cylindrical surface 160 of the 105
. collars 120 and 121, and the shank 122 of said | head to locate if centrally in the tunne] that '
~ screw is fastened to the frame 125 by means | is being dug. = - | -
of the collgrs 122, The frame 125 comprises teferring to Figs. 13 and 14, the invention
the two upper gonverging members 1 26, the | 1s shown.with a modified head eomll}rising an
45 central converging members 127 and the | annular crown 200, a eylindrical wal 201, rear 110
lower arm 128, ~ At the junction of the mem- | wall 202 and a sleeve 203, ' In the crown 200
~bers 126 is formed a boss 129 with an open- | are secured the receptacles 204 of the electric
ing whichi supports one end of the water pipe | torches with earbons 205 Scrapers 206 and

130, and the other end of the said pipe passes | 207 similar to 176 and 180 extend from the |
.50 through Hpdnings 131 in the Hanged ribs 24 | crown 200, and springs 208 similar to 181 ex~ 115
h the end rings 21. .A rubber | tend from the cylindrical surface 201 of the

- tubfé”"“l-Si‘jS coupled to one end of the pipe | head. The sleeve 903 1s fastened to ‘the
130, and a hozzle 131 extends'from the other driving drum 209 that contains the detach-
- end of $aid pipe. Bosses 135 with openings | able,core pipe 210. From the rear wall 202
. 55 are formed at the junctions of the members -extends the hood 211 similar to 170, and be- 120
126 ahd 127 of the framie 125 and in which tween the latter and the said “drum are
- are fastened the forward ends of the conduits:| located the insulating rings 212,213 and 214.
- 112. A boss 136 with anp opening extends | Metallic rings 215 and 216 are located be.
from thelower arm 128. Ope end of the | tween the insulating rings 212, 214 and have "

60 conveyer shaft 140 having the spiral con- | between them msulating rings 213. The 195
- yeyer 141 1s journaled in the boss 136 and 's'aidmetal_lic_-rings-a,re engaged with brushes
“the other end thereof is journaled in the bosg 217 similar to 175. A frame 220 similar to
114 of the arm 110, ~ Y | 125 is represented with this modification, -as
" On the shaft 140 is fastened the sprocket | well ag tﬁecomre_ er casing 221 with its ap-
ar to 146. | 130

- 65 ehain wheel 142, and g sprocket chain 145 burtenances, simj

[ ’ ) .
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" " ' =
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To operate the ‘nvention and referring | locating the spindles 37 of the brackets 36 in -

~specially to Figs. 1 to 12, the machine is | proper operative positions. '

located to bring the  carbon points of the | Referring ‘_particula;ﬂy to Figs. 13 and 14

- torches, In close proximity to {he surface of | of the modification . of the invention the -

5 the material or funnel to be operated upon rotating head with the annular crown 200-70
the frame with the ring ends 21 Dbeing "ad- blisters a ring in the head of the tunnel, and
jacent to the frame 125 and consequently | leaves ‘a.core of the material 230, which
to the rotating bead having the crown 156. enters the core pipe 210, and from.the lat-

The frame 21 18 tightly held in position and | ter the core can easily-be removed, the said
- 10 prevented from turning by _causing the pipe 210 being detachable from the driving 75

41

vollers 40 to bear with sufficient pressure | drum 209. - - ) |
against the sides of the tunnel. ‘his 18 ac- | 1t will-be noted that other heating means
complished by locating the threaded stems | may be substituted for the electric torches

- 97 in the shelves 34 80 that the said rollers 40 | an " that various types of motors may be

15 -will tightly hug the sides of the turinel. The used in place of the e ectric motor. 80
‘gwitch 73 18 closed 1o feed current %O the | Having described my invention I claim: ~
mofor 68, which drives the counter shaft 60. | - 1. In 2 machine the combination of means

 The latter through the sprocket chain wheel | 10 heat a material, means Lo chill said mate- -
87, chain 60 and the four sprocket chain | rial, the resulting heating and chilling alter- =
90 wheels 65 rotates the shafts. 44, and thereby | nating with each other and meansto rasp and 85
the driving rollers 46, which latter rotate the | scrape said material. -~ . - .'
 (riving drum 105 and thereby the rotating 2. Tn a machine the combination of rota-
 head. The countershaft 60 by means of the jorj’i‘rﬁédﬁé”’tdhéat o material, means to chill
pinion 81, gear ]0 on the spindle 79, sprocket said material, the resulting heating and chill-
95 wheel 96 with gprocket chain 97, rotates the | ing altermating with sach other to blister and 90
sprocket wheel 100.. The latter by means ]if “disintegrate said material. ' ' '
the threaded sleeve 101 axially moves the|— o in : _ .
driving screw 102.. The screw 102 being | tory means to heat a material, means to chall
- conneeted with the arm 1 10 of the ring said material, the resulting heating and chall--
30 bracket 109 extending from  the driving | ing slternating with each other, and rotatory 95
" drum 105, axially moves the latter and the | scrapers (o bear on said material.- -
rotating head. With the axial movement 4. In a machine the combination of & To-
of the said driving drum 109, the conveyer| tating head, ‘heating means earried on the
. easing 146 with its conveyer, the frame 125 | head, scrapers on said head and cooling
‘g5 with. the brush holders 191, pipe 130 and | means adjacent to the head. " o
T aother immediate a) purtenances ‘are also| 5.1na machine the combination of 4 vo-
-axially moved. 1f the rotating head 1s to be | tating hesd, heating means carried on the
backed the cluteh with the members ?3 and | head, scrapers on' Shid head, cooling means
- 93 are locked, whichyseparates the pinion 81 adjacent tO the héad, and means to axially
40 from the cear 80, and by means of the gears move said head. e 105
" 90,91 and 92, the rotations of the spindle 79 6. In a machine the combination,of & 10~ .
_are reversed, which reverses the axial move- tating head, electric torches carried on the
" ment of the driving screw 102 and will conse- head, scraperson said head, cooling means ad-
 quently reverse the axial movement of the | jacent to the head, means to axially’ move -
45 said rotating head. During the rotations of | said head during its rotations, and means to 110
" the rotating head, a stream of water oT other | feed the electric tprchés;lwith current.
cooled fluid 18 torced through the pipe 130.| 7. Ina machine the combination of a ro-’
During the rotation of the said rotating head | tating head, torches on said head to heat a’
7 the insulated metallic rings 167, 168 are in | material operated upon, scra yers on thie head,
50 cont_ictf with the brushes 175 "and thereby | springs extending from saidﬁead to maintain 116
electric current 1s brought through the con- | it 1n propér’position with said material, cool-

ductors 150 to the wires 166 of the electric | ing means adjacent to said head and means

400

-

torches having the receptacles 163, by virtue | to axially move sard head with 1ts appurte-

~ of iwhieh -electric flames are produced be- | nances during the rotations thereof.

<5 tween the points of the said carbons 165, 8- In a machine the combination of a head, 12
which will heat the material acted, upon. electric torehes on said head to heat s mate- |

This heatmgwith the -cooling, bhsters the | rial operated *upon',',scmpera on the head,

qaid material, and portions which are not | cooling means adjacent to the head, a driving |
disintegrated are . scraped -~ off with the | drum supporting the head, means to rotate
60 scrapers 176 and 180. The dlsintegrat_qd_ the driving. druns, a frame exiending from 12

material is carried away by the conveyer in-{ the drum, & second frame 10 connection with
the casing 146.. The frame of the machine | the first frame, metallic. conductor rings car-
is held tightly agalnst the walls of the tunnpel | ried on the drum :and ..-:rmsulq;téd therefrom,

" that is being dug, by means of the adjustable’ wires connectmgthemgs with the torches, |

¢5 rollers 40 which bear ‘against said walls: by | .el'ec_t;jic condﬁcﬁom madon the-frames and. 1¢

Fl [ T
+ . L]
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20

drum with ' its ‘appurtenances,

brushes m circuit with the latter conductors

‘bearing on the metallic conductor rings.

9. In g tunneling machine the combinga-

© tion.of a head, torches on said head to heat

the material operated upon, scrapers on the
head, cooling means adjacent to the head, a

driving drum supporting the head, a frame

encircling the drum, driving shafts journaled
in the frame, rollers on said shafts supporting
and'bearing against the driving drum, means
to rotate the lattef shafts _
_ & driving
screw 1n the frames, a frame in- connection
with each end of the driving serew, one of the

latter - frames connected with the driving |

dram, a threaded sleeve on the driving screw

and axia,lsz- bearing against the frame engip-

rving drum, and means to rotate

the sleeve and thereby axially drive the Screw

d‘_rum .'

- 10. In a tunneling machine the.combing. |

~ t1lon of s head, electric torches on said head

39

40

Sh&fts.: su
30 '

driving shafts to rotate the
frame supported on the driving drum, a sec..

~ond frame in connection with ti

a driving screw with its ends fastened to the

latter two frames, a threaded sleeve engaging

to heat the material operated upon, scrapers

on the head,. cooling means adjacent to the
head, a driving drum supporting the head, a

frame encircling the drum, gulde rollers ad-
justably sup orted on the frame, driving
shafts Journaled in the frame, rollers on said

driving drum, 8 motor
frame, means between the motor and the

latter, a ring

e ring frame,

sald screw and axially bearing against the

frame aacircling the driving drum, means he.
tween the motor and the sloeve to rotate the |
latter dhd also to reverse the said rotation, a
palr of electric conduits carpied on the ring |

frame and its accompanying frame, a pair of

electric conductors in each conduit, a brush

at one end of each pair of electric conduc-

tors, msulated conductor rings connected up -,
“with the head, carbons in

the torches and
electric conductors between the carbons and

- the said rings.

50

11: In a tinneling machine the combina-

tron of a head with a spherical crown, torches
extending from the crown of the head to

- heat the material operated upon, regulating

60

~head to heat the material op
- regulating scrapers extending from the head,

serapers extending from said crown to pro-

_ tect the ends of the torches, g pipe to conduet,
95

driving drum Supporting-the head, means to |

the

a. cooling fluid against said material, g

rotate the drum, means to axially move the
drum, and a conveyer adjacent to the head.

12, In a’tunneling machine the combina-

tion of a head, torches extending from the

erated upon,

& pipe to conduct a cooling fluid against the

porting and bearing against the
Supported on the

1

and thereby the

‘the driving drum.

counter-shaft, a sprocket chain connecting
the latter ehain wheel-with the chain wheels
‘on. the driving shafts, and means to axially

———.

connections between t

914,686 _

[

ring ends in-said frame, radial arms in thé.

ring ends, an inner frame. formed with the

arms, guide rollers adjustably pivoted in. the
upper ends | , |
sides of the tunnel that is being dug, driving

shafts adjustably Journaled at the inner ends .

of the arims, driving rollers on the latter-

shafts bearing' against:the driving drum to
rotate the same and means to axially move .

tion of a head, torches extending from the

head to heat the material operated upon,

| ding from the head, a pipe to
80

terial, a Hriving drum sup orting the head, o

conauct a cooling fluid agamst the said ma-

supporting frame for the rum, guide rollers

of the 'arms to bear against the

0

pivoted in the fraime to bear against the sides a

of the tunnel that is being dug, driving shafts

jaurnaled in the supporting frame, rollers on
the latter shafts bearing against the driving
drum, a counter-shaft journaled in the sup-
porting frame, means to rotate the counter-

shaft, sprocket chain wheels on each of the
80

driving shafts, a sprocket chain whieel on the

80

move ‘the driving drfum in two ‘directions " -

from the rotations of the counter shaft. ..
‘machine the combina-
¢s extending from the .

14, In a tunnelin
tion of .a head, tore | th
head, surapers extending from the head, g

pipe for a cooling fluid adjacent to the head,
o driving drum, supporting tho head, » sup.
" e

e drum,

1

» &-motor sup-
counter-shaft - jour-

naled in the frame connections between the

motor and counter-shaft, driving rollers in
the supporting frame: beari Inst
driving drum and driven b |
shaft, a drivihg screw connected up with the

105

driving drim, a threaded sleeve engaging

with the driving screw, the ends of the sleev
bearing against the sy porting frame, and

e countershaft and
the sleeve, to rotate the latter In two direc-
tions and thereby axially move the driving

SCrew.

15. In a 'tunnaﬁng machine the cdmbﬁla-.

tion of a head, torches extending from the
scrapers extending from the head, a

head, from
pipe for a cooling fluid adjacent to the head,

& driving drum supporting the head, a sup-

porting ‘frame for the drum, a motor sup-
ported in the frame, a counter-shaft journaled

1n the trame, connections between the motor

and counter shaft, a spindle pivoted on the

supporting frame, gearing between the pindle .

and counter-shaft to rotate the former from
the rotations of the latter, means to reverse
the rotations of the spindle, a driving screw
connected up with driving drum; a slesve on

the screw with its end faces bearing against .
th_e.s‘upporting frame, g sprocket chain wheel 130 _

110 -

1156

120

95 -

100
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-
. -
»1""'"- . E
._-.

- on the sleeve a ,s‘procket
"spindle, and & sprocket chain. connectmg tne

. two sprocket chain wheels. -
16..In a tunneling maehme

5 tion of & head, torches on the head, scrapers:
on.the
hesd, & drwmg drum sup
supportmg frame . for the

bracket supported
he same,

drum, & TIng

~ ported by

“wheel on-the shaft, a s rocket

. driving drum; & SProc
15 the sprocket chain wheels,

- the driving drum and.means to axially move

| the smd drum,
| In a tunnelm

tmn of an annular read, torches extending. |.

20 from the head scrapers extending from '_thle_

chain Wheel on thé 2 head, cooling

the combma, :

head; coolmg means. ad]acent to -the |.

‘the . bracket, -8 conveyer in. saad
conduit, a shaft for the conveyer, & sprocket 1

';}.,T'means to a,ma,]ly move the drun. . )
hattan in the -

39

Wheel on-the’}
ot chain conmnecting |
means to rotate:| county

-:; thls

machine' the combina-' |

driving drum sup orting the head,’
porting frame for the drum, means t

‘8 sup-

D e with its head and means to axially :
'move the drum:. = ... e
Ina tunnelm mach]nﬁ the co'mbma— '

orting the head, a-l-j--_.:-,tIOII of an annular

| from: the-head, scra
on the drum and extend—--* Head, ‘cooling means ad] acent to th
ST ¢on - | driving’ drum sup

pipe for a core of t

orting .

in_the drum, means

Slgned at the borough of Man
of New York and. State of

5th day of Aprll A, D. 1908.

CHARLES A CASE

New York

Wltnesses '
-~ M. H. Coox |
MAR’I‘IN Zm msmf |

" a_
N 1‘.3:?"‘-1-' i - .
. "1"‘!‘ . '_..‘ - .

;means ad]acent to the. heaa a

3(}' _

e material opera,ted uypon
to rotate the drum, &nd_
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