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"UNITED STATES PATENT OFFICE.

VACUUM POWER-HAMMER,

No, 887,388, | Spacification of Letters Patent. ~ Patented May 13, 1808,
Application flled April 16, 1907. Serial No. 368,548,

7o all whom it may concern: . struction of the same, all of which will be
Be 1t known that I, Lowis GowLry, a citizen | hereinafter more fully described.
of the United States, residing at East Orange, | - The invention is clearly illustrated in the
in the county of ¥ssex and State of New | accompanying drawings, i which:— .
% Jersey, have invented certain new and unseful Figure 1 1s an elevation of one form of gq

Lnprovements in Vacuum Power-Hammers; | power vacuum hammer or implement: Fig. 2
:ma'} k do hereby declare the following to be a | 13a longitudinal vertical section of the device,
full, elear, and exact description of the inven- | said view illustrating the relative positions
tion, such as will enable others skilled in the | of the working parts of the device, when the

iy art to which it appertains to make and use |.device is not in use, although the power for ¢
the same, reference being had to the accom- | driving the reciprocating plunger may not be
panying drawings and to characters of refer- | shut off; and Fig. 3 is a similar section of the
ence marked thereon, which form a part of | device, showing all of the parts in their oper-

~ this specification. - | ative positions, for rapidly reciprocating the

13 The mvention hags reference, generally, to | hammer within the device to produce the vi- 7q
improvements in vibratory power-hammers; | brating action of the tool-holder. [Mig. 4 is a
and the invention relates,"more particularly, | transverse section, taken on line 4—4 in said

- to & novel deviee or implement in the form | Fig. 2; Mg 5 is a similar section, taken on
of a power vacuum hammer which is pro- | line 5-—5 in said Fig. 2, looking in the direc-

20 vided at one end with a tool-holding means | tion of the arrow z; Fig. 6 is a similar section, 75

~or a recetving socket, so as to connect with | also taken on said line 5—5 in said Fig. 2, but
the tool, a chisel, dril'l, riveting, or hammer- | looking in the diréction of the arrow ¥, and
ing, or a plugging tool, the device or imple- | Fig. 7 is a transverse scction of the device,

- ment being readily held and carried in the | said seétion being taken on line 7-—7 in said

25 hand for the proper manipulation of the de- | Fig. 2, all of said transverse sections being gg
vice or implement with the work for which | made on an enlarged scale. Fig. 8 is an ele-
1t 18 inten(ﬁad. o vation of a rotary power-driven shaft for op-

The present invention has for its prineipal | erating the reciprocating plunger of the de-
object to provide a novel and simply con- | vice or imiplement. Tig. 9 is a detail view,

30 structed device or hammer of the general | on an enlarged scale, of the tool-recelving g5
character hereinafter set forth, which is pro- | end-portion of the device or implement, the
vided with a rapidly vibrating element or | tool-holder, however, having been omitted
hammer, driven in a downward direction by | from said view. IFigs.10 and 11 are side and
means of a plunger against the tool-holder | end views, respectively, of a sleeve for con-

35 and returned 1n its opposite direction by the | necting the tool-holder.to the inner evlinder go
vacuum produced by the return-movement | of the device oriinplenmient; and Figs. 12 and
of the plunger. ) 13 are end and side views, respectively, of

With this end in view the present inven- | anpther sleeve for operatively ATTANZINE 4l
tion has for its main object to provide a | outér cylinderin a telescopic manmner upon.

40 power vacuum hammer or implement in | said inner or main eylinder, and for retaining g3

- contra-distinetion to a2 pneumatic hammer | the rotary shaft or spindle, which drives the
in which a reciprocatory striking member is |-plunger, In its éperative position within the
caused to be moved back and forth by means | inner or main cylinder.  Fig. 14 is a view of

~of the action of compressed air upon one or | the opposite end of said sleeve.  Fig. 15 is a

45 both sides of the :-:.t'ri{{ing nlember. | silde view and Fig. 16 an end view of the vi- 100
Other objects of this invention not at this | bratory fool-holder; and Fige. 17 and 18 are

time more particularly mentioned will be | an elevation and end view, respectively, of a

“elearly understood from the following de- | connecting sleeve for atinchine an end-por-

o

tatled deseription of the same. tron ol a flexible shaft to the end of the rotary
70 The present invention consists, primarily, | power-driven shaft orspindle shown in [fig. 8. 105
1m the novel power vacuum hammer or im- Stilar characters of reference are em-

plement hereinafter more fully set forth; | ployed in all of the above deseribed views, to
and, this invention consists in the various | indicate corresponding parts.

arrangements and combinations of devices Referring now to the several licures of the
atd parts, as well asn the details of the con- | drawings, the reference-character 1 indieates 110
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suiEaniy

heing Tormed with the shoulder &' and a
recuced  end - portion 10, subsiantielly
shown, The waid sleeve 7 is aleo mnm;:r biy |
provided with an annular shioulder 11 which
18 formead ':-..af_-:Eit.h coout-aaway or andén portion 12,
formning o suiiad 1o cuide for 1m, purposes £0-
ba pra v mors 1"1"”" descriped.  Saitably
arran;, - within the tubular POT t-n‘m 13 of
soid s}r‘we 7, and prevente 1 fro turmng

< nto a
orfion 8
nis tool-

therein by'a kev 14 which exte
oroove or channel ]5 in the reduce

m
s

d vr

. '*' 1

of the sleeve 7, is a tool-holder 15, '

nolder 1s provided with an annuiar shoulder |
dm end of

{1:-‘_% upon and against
the reduce: parimn S of the
said (‘"‘Thﬁflf“i‘ and directly
shoulder 17 the. said tookholder
with a striking end or wi,wi 18,
Bosite nﬂ-—pf;z*ion saiid tool-holder 16 may
hb provided witl: a mims.,hhf formad receiving
socket 10 1n which the. ff-nu-?m‘amn or shank |
of any suitabio tool, such as a chisel, a rivet-
ing tool, or a plhﬂ'@mﬂ' device for dental uses,

17, which 1

sleave 7 within

mw be .cnmnwef[, and suitabiy hels 1 and se-

cured therein by means of a set of © thumb-
serews 20, substantial voas 1Hustrated in the
1,8 “,11(1 4 of the di rawmes.  Inaddition
to the 1{61? 14, a suitable set or hzmmw SCLOW
21 may nlso T;e emmwed in the manner
SHO % n.m Wios, 2 and 3 of t;w denwmgs, and |
upon the flef end-poriion of sald fool- imiuﬂ
there oy

arranged a reinforeing ring or
aiﬂ "’!l""" _' ‘:}0. '

(‘mlm“!g sorewed into t
threaded t“}'{ pot rlen 6 of the «
eve 235, said

intidar shoul
10 iﬁ"l‘gf RCYOeWY .
cyunder 2 asele 111}- siiown. The gatd sleeve
23 18 provided with another u_;?"‘ﬂf ar slioulder
or projeclion 25, s *ul immmw 28 lorming with
the shoulder 24 an mm AT TOCNSS 0T Zroove
26, substantially us shown aud for the pur-

te internally se PeT -

Slo
8.1 0T pmwr-i won 24, which is
rmlt«t bhe end {}f the said

i
{14,
(i LL

}mam to he presently more fully deseribed.
Kot Lmhh' arraneed within the ‘Lm:nﬁ ay
27 PR TS 1L shaft

IATA A 3{1"‘ & Of

4 K 's'}_:

SRS £ Lo !'
fi}

anid wl
spindie 280 sakd shait or epindle heing Pro-
vided milsend-portion which e Kiends. nmfunrl
biie said sleove 23 with a pac ”"‘ﬂ ing soelket 20
inw im i is areanged and svitably seeured the
end-portion of o suitsa hl}r m“:,,mut d and
well-known  Hexible shialt.

i

- redi ":*9'.1 -

nidd sieove

!
ﬂ. My

bacl of saad
’_{5 s made
in 1he op- |

)i sviimder 2 s a
ﬂ]i”‘ﬂ e heing prov Hs“{i with an

i
i
!

[

— e
F

e F LA d i— = T = n

f

striking anvils 48 and 49,
A reinforeing | upon and concentric with the said inn. T oyl -

01 coupiing whie h is PrOViciodd
% bhe usual fasten-
s coupling of f the flexible shaft
The eaid sleave or muphnu 31 may also b

provided with an enlarged portion 33 whic
1:3 srranged upon and ﬂ,buts against the annu-

lnr shoulder 2

} r‘lﬁ_.rj; tﬂl’i}}

o

5

e

114:-"'

cad
L

31

'r-ll-—-

% :3,, substan itially as shown. The said O
larged vortion 33 of the said coupling 31 is
pmmded vith an internal screw-thread 34
which ca n be serewed upon a correspondingly
formed serew thread upon the anaular
shoulder 25 of the sleeve 23; and the said
enlmﬁ ment 33 is also prowded w1‘ih 8 SCrew

35 wh ich is sm*mwd through satd enlar gament,

and has its shank e"{uendm mnto the hm‘zula

depre..,umn OT groove 2{3 whereby ail of the

sald paris are positively secured or CQI‘*‘D“CtE‘d
In their operative relation, as will be clearly
evident.
forwerd end of the ::pzr*dla 28 extends into
the mnterior of the cylinder 2 and ig provided
in its surface with a helical or spiral groove
37. %lldably arranged within the said cylin-
der 2 is a cyl !ndrmall formed plunger 38
which is made with g closed part 39 having

striking end 40, said plunger being also pm~
vided with a chambered or socketod portion
41, s0 as to be fitted over and rempri}cu‘?’re
upen the onl&rged cylindrical portion 36 of
the'shaft 28, The said ey linder 2 is p*"@nded
with asiot or elongated opening 49 forming
a gnide for a block or dog 43 which 1s ma ade

amth a proijection or teat 44 extending
in ihe

tbrough o suitably formed (u}emn;:'
phmwr 38 and is secured to the said plunger
by means of a tightening screw 45; or any
other suitable {astening means. The free
endd-portion of said mmectmn or teat 44 ex-
tends entirely through the opening m wall of
satd plunger 38 and into the said helical op

Hp:tml oeroove 37, and it will thus be c!uauv

ZE

'mﬁ.f

se=n, that when the shaft or spindle 28 and
its enlarged portion 36 are rotabed hy means

of the usual flexible shaft. the S helienl ot
spiral groove 37 WIh produce 2 weipmeaum} |

f[mu‘ motion of the block 4 43 within said

ut or elongated opening 42 in the ey iizzmi
‘{,‘*"m mmhwnw at the same time, a resip-
101* ‘*hl-.i Lif m.—mt{li& ble movement of tha
“?mwm 38 within said « vhnder 2.
t!iﬂ{“}%f‘d H} u?w‘ space within the said eylinder
2 between tho ‘i:”i‘ll{lllﬂ ends or anvils 18 and
40, respeetis vely, f}f the tool- holder 16 and the
piunger 38°is a shdably mounted evlindrical
!numnm 47, sald hammer heing provided
at its oppmltﬂ ends, -with the respective
Suitably arr mmml

oy

{
' *
TG 1:}” ""“f'"Ff"“i-nhfma@{ p’u* gE

g, witabiv

i‘l, =

70

25 of the ring 23, the free end -
FOI tion of said enlargement 33 aleo tightly
ugging the annular shoulder 24 of said ring

a3

85

30
The enlarged cvlmdrmalh formead

100

for et
G
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el
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23, and s provided at its oppostte or foryard
~end with a slightly

inder 2 is an outer cvlinder 20, the said eylin-
der 50 having its rear en a-pottion 51, under
normal  conditions, abnt ting  or hesting
against the annular shoulder 94 of tha sl

u
]

-

H‘

enlarged porticn 52
which is slidably mounted upon the onter
cylindrical surface of the muic hody-portion
of the sleeve or couplineg 7, and has a JONEl-
tudinal extension or tongue 53 ndapded to ho

shid into the cut-away or open portion 12 of |

~the annular shoulder 11, and adapted to be

1o

20

under normal conditions,

30

30

40

|
%23

-of said drawine and for the

rocatory sliding movenient
will have no effect, whatever n pon the ham-

brought in holdine

P

engagement with the

edge-portions 54 formed by the said open or

cut-away portion in said annular shoulder

11, all of which will be clearly understood

from an inspection of* tigs. 1, 2 and 3 of the
drawings,

As shown in the several higures of the draw-

1ngs, a series of holes or perforations 55 are

arranged in the said cuter cyvlinder 30, the

sard holes, under normal conditions, corre-

sponding to and revistering with the holes or
perforations 3 in .he inner eviinder 2. A
second series of holes or perforations 58 are
arranged i the enlarged portion 52 of the
outer cylinder 50, said holes or perforations,
corresponding o
and registering with the holes or perfora-
tions 4 in the said inner eyhnder 2. As
shown in said Figs. 2 and 3 of the drawings,
the said enlarged portion 52 of the cvhinder
30 forms with the erd-portion of the inner

cylinder 2 an annular space or chamber 57,

and suttably arranged within the said space
s & coiled-spring 58 which acts s g cushion,
as will be clearly evident from an Inspection
| . purposes Lo be
more tuily set forth.

Having thus in a general manner deser; bed
the general arrancement and constructions
of the various parts of the device or imple-
ment embodying the pri neiples of the present
mvention, T will now set forth the use and
manner of operating the same.

When the parts ure i1 their normal or -
tial pasitions, shown in tigs. 1 and 2 of the
drawings, with the holes or perforations 55 in
the outer evlinder 50 registering - with the

“holes or perforations 3 in the inner cyhnder 2,

it will be clearly eviden t, that the rotaryv me-
tion of the shaft or spindle 28 and the reeip-

o t;l

ot the pluneer 3,

mer 47, and the device or implement ! ean be
placed upon the bench or other support with-

Cout the necessity of shutting off the rotary

GO

6o

power from the (lexible shaft
ever, 1t s desired o use the deviee op tple-
ment 1 with the tool which has been socured
i the tool-holder, ail
slide the outer evlinder 50 upon the inner cyl-

imder 2, in the divection of the arrow IRHEDI N

Fig. 250 as to bring the extension o Loneye
D5 Into 1ts operative engacement with the

When, how- |

that is necessary is to |

TR A rm e L

—— i Ay

— e — e e Ll o

N oy iy £y bk 4 - :-;-"H, oyl - ¥y
 RGies O w.-)DﬂHjmiﬁ:? O

i* ' | T DU | o
o the gshaft o

- desited to ceage

- the plunger 38
47, and
of the latter. A key 59 may be employed, as

Y
e

or cul-nway nortion 12 oF the annular
sulder 1 forved CHOTE B siceve op COM -

' ™ ] 1 L [
I,-:-. » 'y L !-.'-p" =~ Foyu ‘.'0, .. TR ™  m TR m ,’-‘-—-p. = = *-
SV SR B U S 3 4 S TN I A SN i s frleE 1Hen
[

el el TR voardog 5 i '1' . vepy 3 vs (Ve R | . v:-!x
ciavive PUSIUIONS shown o ki Yoo ol i

dresrings. Having done this, the holos o
perforations 55 no onger cevister with the
; | NG

8 3, and the rotary motion

sprndle eangine g rearivardly
slding motion of 1he plunger 35 & vacuum is
produced belween said phanger and the ham-
mer, and ithe influx of the air through the
heles 56 and 4 causes the hanumer to 1mme-
diniely slide in the direction of ATTOW ¥, SO &8
to foliow up the receding plunger, and when
the fatter is caused to refurn in the cdirection
of the arrvow vy, its striking end or guvil 40,
engases a striking end or anvil 49 of the ham.
mer 7, and the striking end or anvil 48 of
the hammer 47 i3 minediately brought or
forced into its operative engagement or con-
tact with the striking end or anvil 18 of the
tool-holder 18. Of course, 1t will be undep-
stood thut the shaft or spindie 28 and its
parts are very rapidly rotsted, whereby a
(uick or rapid reciprecatory action of both

the plunger 38 and the hammer 47, in the op- .

posite directions of the srrows z and y, will
take place, thereby prod xeing a rapid vibra-
tory action of the toot-holder, so that the tool
therein can be used for the various purposes
tor which it is intended. At the same time
the arrangements of the holes op perforationg
06 and 4 permit of an intermittent escape and
Influx of air between the tool-holder and the
reciprocatory hamser 47, so as to act as 8,
cushion, and the coils
g to take up the shock die to the rapid vi-
pratory movements of the parts.  When it ig
working with the tool, with-
out arresting the rotary motion of the flexible
shaft, all that is necessarv 1s to return the

sleeve 50 from the position indicated in he. 3

of the spring 58 serv-

70

e

S0

20

95

100

105

Lo that shown in Fig, 2 of the drawings, there- .

LY bringing the holes oy perforations 55 into .

their registering relation with the perfora-
tions or holes 3, so as to admit aip between
and the hammer or element
there will be no further movements

shown to prevent the turning of
cylinder upon the inner evlinder.
From the foregoing description of my pres-
citommvention it will ba clearly seen that T
have produced a simply constructad and ef-

the outer

lectivelv operatine device or implement, the

evilnder 50 of which serves as g hand-piece,
and the tool-holder of which can be provided
with any suitable tool, such as a chisel, a
aridl, o dental-plugger, a riveting shank, or
the like. ' N

Owing to the simplicity of the construc-
tion, and there being no air-vaives as in the
ustal form of pneumatic hammers, there is
ne danger of the parts becoming inoperative

| with constant use, - ¥t will yleo be evident

110

125

136
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40

55

£ i

foreing said hmmrr'm* against the

oy

e

shat the device or implement may ¥ pe male
iarge or small sccording o 'the vu OH3 LSO
Lo which 1t 1s €0 be put
I claim :— |
in an m"l u?emﬂﬁ 0f th-_, cha”aa g ke
'i“’m*tn the combinatioi, nos cylinder, of g
L00]- haldﬂr connected w } One fmd of md

cyhnder, a reciprocatery p nger in said e?vl—
inder, means foractuating said 1 piunger, and
a reciprocatory hammer muvabl arre, .g;ed
within said cvlinder hetwaen thﬂ one end of
said tool-holder and the end of said plunger,
said eylinder being provided with means for
nroducing a vacuum between the end of the
hammer and the end of the nlunger, when

said plunger is moving in one d*rea:ftum %1{1_
forcing sald harmer f““jli"*%t the end ol tn

bneer meves in the
?t:me,wil‘t' as ﬁmi for

tool-holder when the
opposite directifm -~11
the purposes set forth.
2. In an implement of the character set
forth the combination, with 2 C}Tlmder, of a
tool- holder conneeted with one end of said
cylinder, a rotary shaft within said eylinder
and a reciprocatory plunger in said cylmder
adapted to be actuated from said shaft, sa

plunger being provided with a wtmk"ﬂnw—{md

or anvil upon one end,; and sai tool-holde

being provided with a striling end. 0T anvil,
a rempmcatorw hammer mm*sa,bly arranged
within said ey hnder heiweeﬁ the one end of

said tool-holder and the end of said plunger,

said hammer being formed with a stmkmg-—
end or anvil upon each end of said hammer,
and said cylinder being provided with means
for producing a vacuum between the end of
the hammer and the end of the plunger, when
said plunger is moving in one dlrection and
end f}I Lh{%
tooi-] 1{}1(1{3-1' when the {ﬂL‘lﬂer moves in the
opposite directi lon, substantially as and for
the purposes set forth. o
3. In an impl(ﬁi‘ﬁenf of the character set
torth, the combination, with a cvliinder, of a
tool- holder connec mi with one end Di‘ $al
cylinder, a reciprocatory plunger in said cyl-
inder, means for actuating said (nunrrm and
a rempmmtorf hammer movably arcanged
within said eylinder between he one end of
said tool-holder and the end of said piunger;
sald eylinder being provided with an opening
or hole, 2 second or outer cyhinder ﬁl‘hhibl
mounted upon said awl—rm’ﬂtuﬂmu Cyhm!ﬁr
sald outer cyhinder
upmlmﬂ' Or hf:l(‘ noTt aally corresponding to
and registering the hole in said first-
ne; \toned cyvlinder, whershy a vacuum in
ull(* rear of the hammer is
hammer brought to rest, substantially as
for the purposes set fortn,

lti:

aril

being provided w ith an |

avolded and the |

I

-0‘;‘*{)0%1‘(9 direction,

| this

"y ™y
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for *Hodufmg a reciprocatory movement of
saicd plunger, and a reupmmmry hammer
movably mmng,ed within said eylinder be-
tween the one end of said tool- holder and the
end of said plunger, said cylin nder being pro-
vided with means for producing » VAU
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S, In av ‘mpionent of the character
for‘th the wmlf)\umm;ﬂ with & cylinder, said
cvlmder being pmﬂdﬁd with a lﬂnﬂl’cuumally

xtending Opening, of a tool-holder connected
w%h one end of said cyiinder, 2 mtfiry shaft

yosite direction,
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within said cylinder pmmdaﬁ with a helieally

arranged groove, a chambered reciprocatory
plunger in said C}rhl wer, » block slidably ar-
ranged in :,:.a,ld IOIIﬂ'Etudlﬂaﬂy extending open-
ing of sald cylinder, means for SeCUring said
block to said p}unfrer, and & projection on
sald block extending into the helical groove
ot said shaft, whereby the rotary movemum
of said shaft will produce & non-rotative re-
ciprocatory movement of said plunger, said
plunger being provided with a Sﬁ‘lkjllﬂ’ end
or anvil upon one end, and said tool-holder
nfﬂng provided with a striking end or anvil,
a reciprocatory hammer mmmwlv ATTSH nﬂ*@d
within said cyiinder between the one end of
said tool-holder and the end of said plunger,
said hammer being immed Wit ﬁ.uia.,-_mrn
end or anvil upon each end thereof, and ; said
cyhinder bemff provided with means for pro-
{.lucmg a vacuum between the end of the
lmmmer annd the end of the plunger, when

said plunger is moving in one direction ::m

foreing satd hammer agaibist the end of the
tool-holder when the pli_lﬂﬂ:{‘}.‘ moves 1t the
substanfially as and for
the purposes set forth.

In testimony, that I ¢laim the invention
set forth above [ have hereunto set my hand
L3th dav of April 1907,
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