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NEWTON K. BOWMAN, OF NORTH LAWRENCE, OHIO,
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SPECIFICATION forming part of Letters Patent No. 777,835, dated December 20, 1904.

Application filed Aypril 25, 1904. RSerial No. 204,865,

To. all whom it may concern:

Be it known that I, Newron K. Bowwman, a
citizen of the United States, residing at North
Lawrence, in the county of Stark and State of
Ohio, have invented certain new and useful
Improvementsin Mine-Gates, of which the fol-
lowing is a specification.

The entries, passages, and drifts of mines
are usually supplied with gates for control-
ling the draft and insuring a circulation in the
chambers and leads being worked, whereby
the gas-laden and foul atmosphere is rendered

- workmen.
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This invention relates to gates of the auto-

matic type actuated by means of the cars and
which are normally held closed by positive
means, the invention contemplating two sepa-
rate mechanisms, one for opening the gate
and the other for holding it open prior to the
car reaching the gate and after the car has

‘passed by the gate a determinate distance,

thereby minimizing the work of each mech-
anism and enabling the gate-opening devices to
respond quickly and with certainty.

The invention consists of the novel featy res,
details of construction, and combinations of
parts, which hereinafter will be more particu-
larly set forth, illustrated, and inally claimed.

In the accompanying drawings, forming a

part of the specification, Figure 1 is a per-

spective view of a mine-gate embodying the
invention. Fig. 2 is a side elevation of the
gate and the operating mechanism on a larger
scale, the dotted lines showing the position of
the gate and the operating-arms when said oate
1sopen. Fig. 3 isa detail perspective view of
the lower portion of the gate and the operat-
ing-armstherefor. Fig. 4 is atransverse sec-

tion on the line X X of Fig. 2 looking in the di- |

rection of the arrows. Fig. 5 is a detail per-
spective view of the holder for sustaining the

~ gate when open and the operatine means co-
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acting with said holder. Fig. 61is a perspec-

tive view of the plate secured to the shaft,
having the gate operating-arms attached
thereto. Fig. 7 is a perspective view of the
plate adjustable upon the shaft supporting the
gate-operating arms to which the operating
connections are attached. TFig. 8 is a detail

t for respiration and less dangerous to the

" i view of the upper portion of the frame sup-

porting the gate, showing the means for hold-
ing the gate-operating arms elevated.

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

The track-rails are indicated at 1, and at
the sides of the track are erected the supports
2, said supports |
and connected at their upper ends by a cross-
piece 3 and braced by vertical stays 4. This
arrangement provides a substantial support
for the gate. The gate is indicated at 5 and
1s of the flexible type and may consist of tex-
tile, sheet metal, or kindred material, per-
mitting the gate to open in a series of folds.
Slats or strips are attached to the material
comprising the gate and strengthen the same
transversely. |

The arms 6 for operating the gate have
their front portions deflected or inclined, as
shown at 7, the major portion of the arms

veing inclined to the vertical
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occupylng an approximately horizontal DOSI- -

tion and their front portions being forwardly
and downwardly inclined when the gate is
closed, as shown most clearly in Fig. 2. Bars

8 project from the rear ends of the arms 6

about at a right angle and are stayed by braces
9. The braces 9 and bars 8 are connected to
a rod or shaft 11, arranged transversely of
the track and preferably beneath the rails 1.
so as to be out of the way of trolley-lines and
other operating parts. Levers 12 have their
inner ends curved and attached to the bars &
and arms 6 and are provided attheir outer ends
with weights 13 for counterbalancing the oate
o, arms 6, and codperating parts, whereby
the work of the gate-opening mechanism is
rendered comparatively licht and the wear
and tear consequently reduced to the smallest
amount possible.

T'he connecting means between the parts 8,
9, and 11 are shown most clearly in Figs. 6
and 7 and consist of the plates 10 and 10*
The plate 101is secured to the shaft 11, where-
as the plate 10* is loose on said shaft. The
bars 8 and braces 9 are bolted or otherwise
fastened to extensions 10" of the plate 10.

“The plate 10" is formed with opposite projec-

75

30

QC

95

LOO




€3

tions d to match corresponding projections ¢
of the plate 10. The plates 10 and 10" are

relatively adjustable to admit of varying the

1

effective leverage of the connections 17 and
17*.  The projections ¢ have arcuate slots ¢
and teeth 4, and the projections ¢ have open-

. ings to receive bolts or fastenings / and teeth
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. to match the teeth 2 and prevent possible
slipping of the parts 10 and 10* when prop-

erly secured by means of the fastenings f,

passing through the openings of the parts ¢
and the slots g. Arms ¢ ¢ project from the
plate 10* in opposite directions, and the inner
ends of rods or connections 17 and 17" are at-
tached,respectively,thereto and to the arms 15
at opposite sides of the gate.

The air-pressure varies in different mines
from a one-quarter inch water-gage to a four-
inch water-gage. The heavy pressure requires
a oate with stout stiffening-strips, and for the
licht pressure the stiffening-strips need not
be so stout and heavy. When the gate 1s
open, the arms 6 sustain the weight thereot,
and when closed said arms are relieved of all
weight of the gate. Hence it is desirable to
vary the effective leverage of the arms ¢ ¢,
according to different air - pressures and
welghts of cates.

The gate-opening mechanism and holding
means are duplicated, a set being arranged at
each side of the gate to be actuated by the car
approaching the gate from either direction.
The means for opening the gate consist of a
depressible rail 18, mounted in any suitable
manner. for vertical movement and normally
projecting above the tread of the track-rail 1,
so as to be engaged by the flange ot the car-
wheel.or other determinate part of the truck.
A shaft 16 is arranged transversely of the
track and is provided with arms 15 and 19,
the latter being connected by link 20 to the
inner end of the depressible rail 18 and the
arm 15 being connected to either one of the
arms ¢ ¢ by means of the connection 17" or
17. The arms 15 and 19 are so arranged as
to constitute parts ot a bell-crank lever, which
is pivoted at 16. When the rail 18 is de-
pressed, the arms 15 and 19 are rocked or os-
cillated and the operating-arms 6 caused to
turn with the shaft 11 by a pull upon either
one of the connections 17 or 17% As the op-
erating-arms 6 move from the position shown
by full lines in Fig. 2 to the position shown
by dotted linesin said figure the gateis opened.
After the car has passed by the gate and
cleared the rail 18 upon the opposite side the
oate automatically closes, the preponderance
of weight being sufficient to overcome tne
counterbalancing-weight 13, so as to admit of
the positive and automatic closing of the gate

~when released from all controlling influence.

A holder 21 is arranged at one side of the
oate and consists of an arm pivoted to a stay
or brace 4 and arranged so as to project across
the path of an arm 6 and hold the gate open

777,835

during the interval that the car travels be-
tween the rails 18 at opposite sides of the
oate. A rod or analogous connection 22 is
interposed between the holder 21 and an arm
93, attached to a rock-shaft 24, journaled
transversely of the track adjacent to the stay
or brace 4, to which the holder 21 is pivoted.
A spring 25 connects the arm 23 with the
stays 4 and normally holds the part 21 out of
the path of the operating-arm 6. The rock-
shaft 24 is provided at its inner end with an
arm 26 and at a point between its ends with
arms 27 and 28, the latter being connected to
a bar 29, arranged upon one side of the gate

5 and supported by means of a plurality of

rocker-arms 30, pendent from a series of rock-
shafts 81, from which rocker-arms 32 project
vertically and support a rail 33, which is ot
a lenoth corresponding approximately to the
distance between the inner end of the depressi-
ble rail 18 and the gate 5. Upon the oppo-

site side of the gate isarranged a correspond-

ing rail 33, bar 29, and connecting parts 30,
31, and 32. A rodorlike connection 34 is 1n-
terposed between the inner end of the bar 29

and the arm 27. Inasmuch as the operating
parts are the same at each side of the gate,
like reference characters have been employed

to designate corresponding parts to avoid con-

fusion and simplify the description.

To neutralize the thrust of the arms6 when
thrown upward against the cross-piece 3, buit-
ers 35 are secured  to the lower side of said

eross-piece and receive theimpact of the arms.

The arms 6 when thrown upward are prevent-
ed from any appreciable rebound by means
of a temporary holder 36, which is slidably
mounted on the stay or upright 4, opposite to
that supporting the holder 21. A trip 37 is
pivoted to the part4 and has one end connected
with the holder 36, so as to eflect movement
thereof. The opposite end portionof the trip
37 is curved and weighted, as shown at 83,
and normally holdsthe part 36 outof the path
of the proximal arm 6, the terminal -portion
of the part 38 projecting below the adjacent
buffer 35, so as to be struck by the operating-

arm 6 when the latter is thrown upward. The

instant the curved end 38 of the trip is move
upward the holder 36 is shot beneath the op-
erating-arm 6, so as to.prevent any material
rebound thereof and to form a supportforthe
oate during the time occupied in the travel of
the car over the rail 18. A flexible connec-
tion 89 is attached at one end to a projection
40 of the trip 37 and is fastened at its oppo-
site end to the connection 22 and passes over
a guide-pulley 41. When the car clears the
rail 18 and exerts a pressure upon the rail 33,
the shaft 24 is actuated and the part 22 drawn
downward, thereby throwing the holder 21
across the path of the opposite operating-arm
6. Simultaneously with the downward move-
mentof the part 22 the connection 39is pulied
upon and the trip 87 returned to a normal po-
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sition and the holder or part 36 withdrawn

- from the path of the operating-arm 6, pre-

10
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viously supported thereby. The trip 87 and
ho:der 86 are held in this the normal position

by the weighted end 38 of the trip. After
the car has cleared the gate-operating mech-

anism upon the opposite side the partsassume
a normal position and the gate closes in the

‘manner stated.

A car approaching the gate from either di-
rection operates the rail 18 by depressing the
same and effects an opening of the gate in the
manner herein stated. As the wheels of the

car clear the rail 18 they come in contact with
the rail 33 and move the same, so as to effect

‘a rocking of the shaft 24, whereby the con-

nection 22 is drawn downward and the holder
21 extended across the path of the adjacent
operating -arm 6, thereby holding the gate

‘open so long as pressure is exerted upon either

_ one of the rails 33. When the car clears the

rail 33 at the opposite side of the gate, it de-
presses the rail 18 in traveling away from the
gate, and when the rail 18 is cleared the gate
automatically closes.

- By having the gate-opening and the holding
mechanisms separate each performs its spe-
cial office without reference to the other, there-

- by enabling the working parts to be of lighter
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construction, more responsive to the control-
ling means, and subjected to less strain and
wear, and as a result the mechanism has a
prolonged period of usefulness. By having
the gate inclined to the perpendicular it is not
liable to be opened by reversed currents, such
as 1s the case where the gates have a vertical
arrangement, thereby compelling guideways
and other means to hold them closed.

- Having thus described the invention, what
18 claimed as new is— | .

1. In combination, a gate, operating means
for effecting an opening of the gate including
a depressible rail, a holder, a second depressi-
ble rail, and connecting means between the
last-mentioned depressible rail and the holder

to project the latter across the path of the

gate when open, substantially as set forth.

2. In combination, a gate, operating means
for effecting an opening of the gate, a holder, a
cdepressible rail and bar, rocker connections at
intervals in the length of said depressible rail
and bar, and means connecting said bar with

forth.

~wardly inclined, and operating means

3

the holder to project the latter across the path

ot the gate when open, substantially as set

5. Incombination,aflexible gate,operating-
arms therefor having their front portions for-
wardly and downwardly inclined, a bar pro-
jected downward from the rear end of each
operating-arm, a rock-shaft arranged trans-
versely of the track between the rails and
having the aforesaid bars connected thereto,
and a depressible rail connected to a bar of
the operating-arms, substantially as set forth.

4. In combination, a flexible gate, a sup-
port therefor inclined to the vertical, operat-
ing-arms arranged normally to have their rear
portions extend approximately horizontally
and their front portions forwardly and down-
con-
nected to said operating-arms to effect an
opening of the gate, substantially as set forth.

5. In combination, a gate, operatine means
therefor, a holder adapted to be projected
across the path of the gate or a part thereof
to hold the gate open, and a weighted trip
tor normally maintaining said holder out of
the path of the gate, substantially as described.

6. In combination, a gate, operating means
therefor, a holder for securing the gate when
open, a trip actuated by the opening of the
gate to throw said holder into position for
sustaining the gate, a second holder, operat-
ing means for the second holder, and a con-
nection between the two holders, whereby
the first-mentioned holder is thrown out of
the path of the gate when the second holder
18 thrown into position for supporting the
gate, substantially as set forth.

7. In combination, a gate, a rock-shaft, a
plate secured to said rock-shaft and having
the gate connected therewith, a second plate
loose upon the rock-shaft, means for adjust-
ably connecting the two plates, and actuating
means connected with said second plate to ef-

fect an opening of the gate, substantially as

set forth.

In testimony whereof I affix my sionature in
presence ot two witnesses.

NEWTON K. BOWMAN.

Witnesses:
WiLLiam Broepex,
JOHN PoLLoCK.

(L. 8. ]
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