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UNITED STATES

PATENT

WILLIAM F.

BARRETT, OF ORANGEBURG NEW YORK, ASSIGNOR TO TIIE
E\[PIRE E\TGINE AND '\IOTOR COMPANY

OF SAME PLACE.

HolsT;

- EEE@TT (CATION mrmmg nars of Le’s‘ﬁels P&‘teﬂt No, 676, 031, dated June 25, 1901
o &ppucatmn filed Mmy 26, 1899 Serml Nﬁ 718,400. (I*TU model,)

To all whom it may concer: |
be 1t known that I, Wirriam F. BARRETT

of Orangeburg, in the county of Roekland
State of New York, have invented certain

new and usefal Implm ements in Hoists, of

which the following is a complete spemﬁea—
tion, reference bemn' had to the accompany-

ing dl&WlIlD“i

10

IS

- employed in place of the well-known differ-

20

30

The ob,]eet of my mvenuou is to produce
an improved, preferably suspensible, hoist

adapted through the incorporation within it

of suitable drwmﬂ‘ mechanism to quickly lift
heavy loads and to sustain the weight of the
same abt any point of elevation th1oun'h the

operation of antomatic load-sustaining meeh-

anism, to be hereinafter described. |
My h01st is essentially, in many respects, a
new type of machine. It is designed to be

ential pulley-block. Hoists of the differen-
tial-pulley-block variety areadapted,through
the application of hand-power, to lift heavy
loads; but in order to obtain the increase of
power secured by those blocks the lifting
speed of the machine is necessarily very slow..

In dispensing with the power-multiplying

mechanism heretofore employed in analogous
hoists it is necessary to provide special load-
sustaining
running members of the lifting mechanism
proper at any point of elevation of their load.

The features of the load-sustaining mech-

. anism will behereinafter morefully deseribed

35
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“and claimed and are only alluded to here as
being comprised within the scope of that in-
‘vention which is eomplehended in the fore-

going general statement.

In the accompanying drawings; Figure I is
& perspective view of my hoist complete as
in the suspended position,showing the sheave-
block partially elevated and (the machine
being at rest) the sheave sustained by the
oper&titm of the load-sustaining mechanism.
Fig. 1I is a side elevation of my hoist, taken
fmm the side opposite to that exposed in Kig.
1, the hoist being stripped of its chains, IES
suspension hook beinn* broken away, and its
valve mechanism shown in partial section.
IFig. 111 is a section on the line IIT 111 of Fig.
11 and showing a fragment of the liffing- |
chain in place npon the lifting-sheave. Fig

strap support illustrated in section.

mechanism to arrest the free-

! IV is an end elevatmn of the machme 10013:-

ing toward the end upon which is applied the
load—s“ustainin ¢ mechanism, the gear-wheel

| being illustrated partially in dotted lines and

the brake-drum and a portion of the brake-
In this
figure portions of the lifting-chain and sus-
pensmn-hook are illustrated. Ihe inopera-
tive positions of the levers are illustrated in
full lines, the positions whiech they oeeumf
when the machme is in operation being illus-
tmted in dotted lines.
‘Referring to the numerals on the drawings,

1 and 2 mdmate the two side pieces, whlch
assembled, as by means of the lifting mech-

anism Wthh they carry, as will be helemaf-

ter more fully specified, constitute the frame
of my machine.

shape, weight, and dimensions and consti-
tute a suitable frame, whose weight is pref-

35
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The side pieces 1 and 2 pref-——=
erably consist of metal plates of suitable

70

erably equally distributed, so as to cause it

to hang true from the pomt of suspension;
the means thereof being preferably a eross-
head 3, secured, as by its trunnions 4, in the
re%peetwe side pieces and pmmder}l with &
suspension-hook 5.

75

Carried upon the frame and preferably be-

tween the upper part of the side pieces 1 and
2 I provide as a means of applying a driving
power a mechanical motor. The motor whlch
I prefer to employ is a rotary engine of any
suitable type adapted to be driven by steam,
compressed alr, or the like.

In the drawings, 6 indicates the cylinder
of the motor, which, being of well - known
construction and constituting in its special
features no part of this invention, does not
require detail structural 1llustr ation. It is
deemed sufficient, therefore, with this brief
statement to illustrate and describe the cyl-

80

inder 6, above referred to, within which ro-

tates in the well-known manner a piston,
(not illustrated,) whose shaft 7 is shown as
projecting from opposite sides of the plates

1 and 2 and as carried in boxes 8, projecting

from opposite sides of
tively.
The driving fluid by which ‘the motm 18

sald plfttes, respec-

Ie0

actuated may be admitted through an inlet
10 and exhausted through an outlet 11, both




communicating with the interior of a valve-

-shell 12, within which works a suitable valve
13, adapted through its movement within the

valve-shell 12 to permit the supply of a fluid
to the piston through one opening and its
exhaust through the other. The respective
functions of the inlet and outlet 10 and 11

- may be exchanged one for the other, it being

10

entirely immaterial, so far as the operation of
the -machine is concerned, whether air .be

- admitted through the inlet and exhausted

- stufiing-box 15, that closes the end of the

20

- working in a grooved Dblock

-39

35

through the outlet, as deseribed, or the re-

verse. o

The details of the valve deseribed being of
well-known description do not appear to re-
quire further explanation. It is provided
with a stem 14, which, passing through a

shell 12 IS umted, as by a connecting-piece
16, to a rod 17, working in apertures pro-
vided for 1t in a guide- ﬁame 18, secured to
the interior of t.he side piece 1. The rod 17
18 spring-balanced, so as to hold the valve 13
in that position (lllustrated in IYig. II) in
which the driving fluid is excluded from the
piston. Itis for that purpose preferably pro-
vided with a fixed medially-located collar 20,
21, secured to
the flame_ 13. Upon opposite sides of the
block 21 are loose washers 22, that are re-
spectively urged into contact with the collar,
as by coiled springs 23, surrounding the rod
17 upon opposite sides of the collar 20 and
bearing, respectively, against the ends of the
guide-frame 18. |

1he rod 171s connected, as by a connecting
member or hub 25 and link 26, with an 0%011—

latory.lever 27, pivoted, as mdmated at 28, to

40
45
50
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the opposite direction.

lever.

the frame side piece 1. The movement of
the lever 27 is adapted, through the connec-
tions described, to actuate the valve 13 in one
direction, and 1ts movement in the oppos1te
direction is adapted to actuate the valve in
The two movements
of the valve serve to reverse the movement
of the piston, and the lever 27 may therefore
be called a ““ valve actuating” or ““reversing”

The cylmder 6 is preferably firmly secured
to the side pieces 1 and 2, respectively, there-
by preferably COHbtlthlH with the side
pieces, a portion of the frame

In suitable bearings 30, preferably secured
to and projecting from the outer faces of the
plates 1 and 2, respectively, and preferably
located in the lower part of said plates, is rev-

- olubly mounted a pulley-shaft 31. This shaft

Go

65

carries a lifting sheave or pulley 32, prefer-

~ably forming a part of a hub or sleeve 33,

that is fixed to the shaft 31 and works be-
tween the side pieces 1 and 2. The shaft 31
is operatively connected with the shaft 7, as
by gears 34, fixed to the shaft 31 adjacent to

1ts respectwe extremities, and pinions 35,

meshing with the respective gears and re-
speetlvely fixed to the shaft 7 near its op-
posite extremlbles

an eyelet 38, bolted to the side piece 1.

-

676,931

The lifting-sheave 32 carries-a liftin g-chain
36, which, passing through the Shea,ve block
07 18 seeme]y fastened al one end to the
fra,me of the machine—as, for example, to
- The
extremity of the chain 36 opposite the end
38 after passing through a guide-ring 39 is
preferably fastened, as indicated at 40, to the

frame—ifor example, the side piece 2 thereof.

The fastening at 58 is designed to assistin sus-
taining a load carried by the sheave-block 37
and should be amply secure for that purpose.
T'he fastening at40, however, isintended only
for disposing of the slack end of the chain,
and possibly undersomecircumstancesit may
indicate the limit of downward movement of
the sheave-block 37.

The weight upon the chain 36 will suﬂice
to keep that portion of it between the sheave-
block 37 and the sheave 32 straight and tense;
but for stripping the slack poriion of the
chain from-the sheave 32 suitable stripping
mechanism should be employed, preferably
consisting of a finger 41, (see Iﬂﬂ* ITL,) ex-
tending from & Cross- me(,e 42, to which 1Is
also secmed the guide-ring 39. The finger
4] extends from the cross-piece 42 upwardly
between the chain 56 and the peripheral
grooves 43 of the sheave 32. It coOperates
with a grooved roller 44, carried upon a shaft
45, mounted in the side pieces 1 and 2, re-
spectively. 'The shaft 45 may rotate in bear-
ings in the side pieces, or the roller may ro-
tate upon the shaft, the essential feature

75
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merely being that it shall revolubly cooper-

ate with the finger 41 in stripping the slack
of the chain from the sheave and passing it

straight through the ring 39. |

46 mcheates a Cross bolt or brace uniting
the side pieces 1 and 2. It preferably con-
nects the lower corners of the side pieces op-
posite the eyelet 38. It isintended tostiffen
the frame and especially to resist strain occa-
sioned by tension of the sheave-block 37 upon
the chain applied adjacent to the opposite
side pieces.

From the foregoing deser 1pl10n 1t will ap-

| pear that by a pull upon one end or the other

of the lever 27 the shaft 7 may be caused to
rotate in one direction or the other. Power
1s communicated from the shaft 7 tothe shaft

31 through the pinions 35 and gears 34, and

actuating the sheave 32 will cause the sheave-
block 87 to ascend or descend at a speed pro-
portionate to the speed of the shaft 7, as de-
termined by the size of the gears Wthh unife
the said shaft with the shaft sl. In addi-
tion, however, to the mere mechanism for op-
erating the lifting-sheave 32, and thereby
causing the sheave block 37, with its load, to
ascend or descend, 1t is desnable and fren-
erally essential to provide means for inter-
rupting the ascent or descent of the sheave-
block atany pointin its travel. Aswassug-
gested 1n the general statement, that in anal-
ogous hoists is feasible, owing to the pres-
ence therein of certain kmds of power-multi-

105
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- withthe shaft7from thearm 50,that is loosely
| coliar 51, upon the
shaft 31, 1{ being secured thereto, as by a cap

- 20

.25

| .50..
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plying mechanism or other means for pre-
venting the undesigned movement of the
load - llftmn' sheave, Ior this purpose 1

employ, in conneetlon with the mechanism |
specified or its equivalent, load-sustaining
of--

mechanism which consists, essentially,
means for preventing unintended movement
of the lifting-sheave 32, and more especially
1n automatically preventing such movement

whenever the driving mechanism or motor
comes to a standstill..

The special load-sus-
taining mechanism which I prefer to employ
consists of a brake-strap 47, secured at one
end, as by a screw 48, (see Fig. IV,) to a
curved extension 49, extending concentrically

mounted, as by aid of a
52, screwed to the end of said shaft. Theend

of the strap 47 opposite to the end 48 is pivot-
ally secured, as indicated at 53, toalever 53,

_pwoted asindicated at56,to ablaeket plo,]ect*—

ing from the curved _e;atensmn 49 of the arm
The strap 47 is preferably made of spring-
steel and encircles a friction-drum 57, fixed
to the extremity of the shaft 7. The resili-

~ency of the strap 47 is employed to normally

30
- greater force than can be exerted by that

35

40
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- simple but ef

5o

55

60

as by a pin 62.
Gl 1s pivoted, as indicated at 63, to the side
piece 1 of the frame through the 1ntervent10n

engage the periphery of the drum 57; but 1t
18 necessary to its successful operation that
1t should be applied against the same with a

means. The strap-brake, appliedin the man-
ner described to the drum, may be made ef-
fective to prevent the rotation of the shaft 7,
and thereby to restrain the rotation of the
shaft 31 by aid of a leverage greater than the
radius of the gear 34. Tlns 1s due to the fact

that the gears 34 mesh with the pinions 35

and that the brake applied to the drum 57 is

in effect applied to the gears 34 through the
mediation of said drum, the shaft 7, a,nd its |
‘pinions 35.

~As has been speuﬁed it is deswned that

‘the load-sustaining mechanism Sh&ll auto-

matically perform its f unction and be timed
to properly codperate with the driving mech-
anism. I have illustrated in the dlawnws
icient mechanism for that pur-
pose. 1t consists of a pairof levers 60 and 61,
(see particularly Fig. IV,) pivotally umted
The shmt arm of the l_evel

of a bracket 64, which pelmlts the oscillation
between it and the fr ame of the lever 60. The
short arm of the lever 60 is pivoted directly
to the side piece 1, as indicated at 65.

indicated at 67, and to the lever 55, as indi-
cated at 63, atfords the means of relieving the
tension upon the brake-strap 47 whenever re-

- quired by a pull upon the long arm of either

of the levers 60 or 61. A chain 69, connecting
the extremities of said levers, may a ford
means for applying the necessar 'y power to
depress the levers. The chain 69 is shown in

the drawings as broken away, but is prefer-

are in e

A con-
necting-arm 66, pivoted to the lever 61, as

-
s

ably, as described, a continuous chain ex-

tending from the long arm of the lever 61 to
the I(mg arm of the levm 60.

The system of levers sppmﬁed thloun"h
which the brake-strap 47 may be m&mpul&ted

70

affords convenient means for exerting that

tension upon the brake-strap which, as was
above specified, is essential to its efficiency.

For that purpose I employ, preferably, two

75

tensile springs 70 and 71, secured at one end,

respectively, to lugs 72 and 73 upon the lever
27, and at their other ends to the long arms
of the levers 61 and 60, respectively.

- I prefer to conneet the springs 70 and 71
‘with their respective levers 61 and 60 by eye-

bholts 75, by the aid of whose nuts 76 the ap-
‘:)hcamon of the tension of the springs may be
1eﬁ'u1ated The lever 27 being bBCHIE‘d to the
frame of the machine, the Springs 70 and 71
ffect applied tosaid frame; buf when
so applied through the mediation of the lever
27 they serve to hold that lever normally in
the horizontal position and tosupplement the
action of the springs 235 in keeping the valve
13 properly balanced.

As has been specified, a depl ession of one

end of the lever 27 causes the motor to drive

‘1none direction and a depression of the other

end causes 1t to drive in the opposite direc-
tion. On the other hand, a pull upon either
lever 60or 61 releases the tensmn of the brake-
strap 67. Therefore by connecting the chain
69 near its opposite extremities, respectively,
with the lever 27, as by chains 77 and 78, one

80

Qo

95

100

1s enabled by & pull upon the chain 69 both

to relax the tension of the strap 47 and to seb
the machine in motion. The chains 77 and
7S hang slack when the machine is ab rest,

‘as 1llustrated in full linesin Fig. IV. There-

fore before tension 1s exerted through either
chain 77 or 78 upon the lever 27 one of the
levers 60 or 61 must be first depressed. Con-
sequently any pull upon the chain 69 first

relieves tension upon the brake-strap 47 and

Iimmediately thereaftersetsthedriving mech-
anism in motion in one direction or the other.

T'he length of the chains 77 ard 78 should

be properly proportioned, so as to cause the
relative movements described to follow one
another closely in order of time.

The mode of operation of my machine hav-
ing been incidentally indicated in describing
the elements of the mechanism with their re-

spective functions, further description there-

of appears to be unnecessary.

What I claim is—

1. Ina hoist, thecombination mth afLameﬁ
motor, motor—shaft pulley, pulley-shaft, and
means for cperatively uniting the two shafts,
of a drum upon the motor-shaft, an arm
loosely mounted upon the pulley-shaft, a
brake-strap supported by said arm in fixed
relations to the drum, and means for actuat-

ing the brake-strap.

2. Ina hoist, the combination with a fr amne,

motor, motm-shaft pulley, pulley-shaft, and
' me&ns for opemtwelytlnltmn*the twoshafts;,

1og

110

I15

120
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of a drum upon the motor-shaft, an arm
loosely mounted upon the pulley-shaft, a

brake-strap supported by said arm in fixed
relations to the drum, and means for. suc-

cessively actuating the motor and brake-
strap. |

3. In ahoist, the combination with a frame,
motor, motor-shaft, pulley, pulley-shaft, and
means for operatively uniting the two shafts,
of a drum upon the motor-shaft, a brake-
strap supported in fixed relations to the
drum, and spring-actuated means for actuat-
ing the brake-strap, substantially as set forth.

4. Ina hoist, thecombination with a frame,

‘motor, motor-shaft, pulley, pulley-shaft, and

means connecting the two shafts, of a drum

- upon the motor-shaft, a brake -strap sup-

20

ported in operative relations thereto, a mo-
tor-controlling lever upon the frame, a pair
of codperating levers, either being adapted
to operate the brake-strap, one lever being
connected with one end of the controlling-
lever, and the other with the other end

676,931

| thereof, and means for operating the three

levers, substantially in the manner and for

the purpose specified.
9. Ina hoist, the combination with a frame,

motor, motor-shaft, pulley, pulley-shaft, and
means connecting the two shafts, of a drum
upon the motor - shaft, a brake -strap sup-
ported in operative relations thereto, a mo-
tor-controlling lever upon the frame, a pair

25

30

of codperating levers, either being adapted

to operate the brake-strap, one lever being
united by springconnection to one end of the
controlling- lever, and the other by spring
connection with the other end thereof, and
means for operating the three levers, sub-

stantially in the manner and for the purpose
- specified.

- In testimony of all which I have hereunto
subscribed my name. |
) WILLIAM F. BARRETT.
"~ Witnesses: | +
FRANK H. CANFIELD,
C. C. POWELL.
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