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Patented July 10, 1928. 1,677,12 
UNITED STATES PATENT OFFICE. 

SWAN F. ANDERSON, of ROCKFORD, ILLINOIS, ASSIGNOR, BY MESNE AssIGNMENTs, To 
C. PAUL PARKER, TRUSTEE, OF CHICAGO, ILLINOIS. 

RUBBING MACHINE. 

Original application filed September 4, 1917, Serial No. 189,563. Divided and this application filed 
August 4, 1920. 

This invention pertaining in general to 
portable, pneumatically operated rubbing or 
polishing machines, is a division of my ap 
plication, Serial No. 189,563, Patent 1492,659, 

5 May 6, 1924, and his reference more par 
ticularly to the principles of motor construc 
tion and operation disclosed in said applica 
tion. 
The chief object of this invention is to pro 

0 vide a pneumatically operated motor of 
novel construction for reciprocating a plu 
rality of rubbing or polishing devices in op 
posite directions, which motor shall be so 
embodied in the frame structure of the mas 
chine as to constitute a component part of 

the rubbing devices. 
the structure carried by and portable with 
One of the primary objects of this inven 

tion is to provide in a pneumatic rubbing 
machine, an organization of pistons, valve 
mechanism and co-operating parts of such 
simple, compact and novel construction and 
arrangement as to obtain most efficient and 
economical operation throughout a long pe 

at a comparatively low cost. To this end 
ly invention contemplates, generally stated, 
the provision in a rubbing machine of the 
character in mind, of a pair of parallel lat 
erally spaced pistons, preferably of the dou 
ble-end type, connected by a device pivoted 
intermediate and between the ends of the 
pistons, which device maintains the pistons. 
in co-operative relation throughout their re 

5 ciprocation in opposite directions, and in the 
provision of ayalve structure operated pref 
erably by oscillation of said piston-connect 
ing device. Another object in this regard 
is to provide an oscillatory valve in co-axial 
relation with and actuated by said device, 
thus securing a most direct and compact re 
lation of parts which function very effi 
ciently for the purpose in mind; and a 
further object is to provide a lost motion con 
nection between the valve and said device 
whereby to control the length of stroke of 
the pistons. 
I have also aimed to provide in combina 

tion with a rubbing machine of the chair 
acter described, an upstanding handle co 
axial with the oscillatory valve and remoy. 
able from the body to permit access to the 
valve and valve chamber. 
Oth Eii objects and attendant advantiiga: 

riod of usage, and to permit of manufacture. 

slide enclosing structure. 

Serial No. 401232. 

will be appreciated by those familiar with 
this art as the invention becomes better un 
derstood by reference to the following de 
Scription when considered in connection with 
the accompanying drawings, in which-- 

Figure is a vertical longitudinal section 
all view taken centrally through a rubbing 
machine embodying my invention, with one 
of the rubbing pads removed from its respec 
tive pad holder; 

Fig. 2, an end view of the cylinder and 
slide-inclosing structure, with the end plate 
removed; - . . . . 

Fig. 3, a face view of the removed end 
plate; 

Figs, 4 and 5, horizontal sectional views 
taken on the lines 4- 4 and 5-5, respec 
tively of Fig. 1: . - - 

Fig. 6, a cross sectional view through the 
machine taken substantially on line 6-6 of 
Fig. 1; 
Fig. 7, a similar cross sectional view taken 

substantially on the line 7-7 of Fig. 1, with 
the rubbing pad removed; 

Figs, S and 9, detail perspective views of 
the piston-connecting member and its bridge 
supporting member, respectively; 

Fig. 10, a vertical sectional view of the 
oscillating valve; 

Fig. 11, a perspective view in section of one 
of the pistons; 

Fig. 13, a perspective view of one of the 
pad holder slides; 

Fir. 13, a perspective view of a guide pin 
which serves to connect the slides to the 
equalizing device; 

Fig. 14. a horizontal sectional view taken 
substantially along the line 14-14 of Fig. 1: 

Fig. 15, a similar but fragmentary sec 
tional view showing the valve moved from 
neitral to an operative position; and 

Fig. 6, a horizontal sectional view similar 
to Fig. 4, but showing the pistons moved in 
accordance with the position of the valve 
shown in Fig. 15. 

Fig. 17, a perspective view of one of the 
ne:bers forming p 

Inasmuch as the present invention has ref 
erence primarily to the principles of motor 
construction and operation referred to above, 
it should be understood that these may be 
employed for reciprocating devices of any 
suitable or preferred construction. For the 
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purpose of clarity and to enable hetter ap 
preciation of the objects of my invention, I 
have deemed it advisable to show and de 
scribe a complete working example of a rub 

5 bing machine, which in this instance is of 
that type wherein the pad holders recipro 
rate in the same plane toward and from each 
other. Hence in tie following description 
it will be borne in mind that the details of 

i? construction referred to are simply for pur 
pose of illustrating a single application of 
the motor. The body comprising a cylinder 
portion 21 and a slide-inclosing portion 22, is 
preferably so shaped that the metal incor 

15 porated in its structure gives the machine the 
weight requisite to increase the effect of the 
abrasive means and facilitate the operation. 
Suitable means may be employed such as 
bolts 20, for securing the body portions 

0 rigidly together. The body portion 21 con 
tains two cylinders 23 and 24 arranged in 
parallel relation and extending entirely 
through the body. Provision is made cen 
trally between the ends of the body for the 

25 disposal of operating parts, by coring out 
this portion, as indicated, to form the cham 
ber 25, which, it will be noted, intersects 
the central portion of the cylinders and in 
fact divides each cylinder into a double or 

30 opposed cylinder. Double-end pistons 26 
and 27 slidable in the cylinders 23 and 24 
respectively, are of the double acting type 
adapted to take air pressure at both ends. 
The construction of the pistons and the 
means by which they are pneumatically op 
erated will be described later on following 
a description of the slides and pad holders 
which are operated directly by the pis 
tons. 

40 Assuming now that the pistons are adapted 
to be reciprocated rapidly in opposite di 
rections, I have made provision for con 
necting a hurnishing pad or ruhhing tool 
as directly as possible to each piston in order 

45 that the power may be applied in a most 
efficient manner. In so doing, however, due 
regard must be had to the fact that be 
cause of the high speed at which the parts 
reciprocate, wearing surfaces or guideways 

50 of large area must fe provided for the pad 
holder slides, and that it is also desirable 
to prevent the admission of foreign matter 
or particles of pumice, etc., into the operating 
parts during usage. The slides, designated 

55 generally by reference characters 28 and 29 
comprise respectively central upright por 
tions 31 and 31 slidably engaged in a central 
slot way or guideway 32 extending through 
out the length of the slide enclosing portion 

60 22 and in reality dividing the latter into two 
separate side portions, and laterally pro 
jecting slides 33 and 34 and 33 and 34 in 
offset planes as illustrated clearly in Fig. 12. 
The portions 31, 33 and 34 and 31, 33 and 

05 34 slidably engage in correspondingly 

5 

shaped ways in the body portion of the tool 
and by reason of the substantial length of 
these surfaces or portions a considerable 
area of bearing surface is provided. Re?er 
ring to Figs. 5 and 12, it will be noted that 
the lateral slide portion or wing 34 of the 
slide 29 is of a length nearly equal to the 
length of its respective piston, while the op 
posite lateral wing 33 is only about half the 
length of the wing 34. It will also be noted 
that by arranging the slides 2S and 29 so that 
they are in overlapping or telescoping rela 
tion, it is possible to obtain the relatively 
long bearing surface desired. In order to 
further guide the sides against lateral dis 
placement the outer end of the wing por 
tions 34 and 34 are provided with de 
pending flanges 35 and 35’ respectively 
which fits in correspondingly shaped grooves 
or ways in opposite sides of the body por 
tion 22. In further reference to the tole 
scoping relation of the slides 28 and 29 it will 
be noted that the long wing portions 34 
and 34’ are on opposite sides of the central 
slotway 32, and bear on their upper sur 
faces against the under surface of the cyl 
inder body portion 21, and that the wing 
portions 33 and 33 of shorter length are 
disposed in a plane below that of the wing 
portions 34 and 34 and consequently operat 
ing in spaced relation below the wing por 
tions 34 and 34 of opposite slides. This 
will be observed particularly by reference to 
Figure 7, which shows the wing portion 
33 of the slide 29 disposed below the wing 
portion 34 of the slide 28. The body por 
tion 22 which incloses the slides just co 
scribed may be formed at each side of two 
parts 37 and 38 suitably and rigidly secured 
together and shaped to provide the proper 
slideways and inclosure for the lateral wings 
of both slidos, 
The direct connection spoken of hotween 

the slides and their respective pistons is 
clearly illustrated in Figs. and 12 from 
which it will he observed that the slides 28 
and 29 are respectively provided with in 
tegral upstanding trunnions 39 or 39 ?itting 
ly engaged in apertures 41 and 41 in their 
respective pistons centrally between the ends 
thereof. The central portion 31 or 31 of 
each slide is shaped beneath the machine 
body for attachment to the pad holder which 
arries the burnishing pad or other abra 
sive means employed in the rubbing opera 
tion. From the foregoing it will be mani 
fest that when air pressure is applicd to 
opposite ends of the pistons (in a mainer 
to be described hereinafter) they will be re 
ciprocated rapidly in opposite directions and 
will in turn directly reciprocate the pad 
holder slides. The rubbing or polishing cle 
ments designated generally by 42 may be of 
any suitable construction and description is deemed unnecessary. 
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Coming now to the motor construction 
and operation, I have given considerable at 
tention to this with the view to obviating 
certain defects in machines previously mar 
keted. I have aimed primarily to secure 
simplicity and durability; and to this end I 

19 

have concluded, after a long series of ex 
perimentation, that the various operating 

: parts must be properly balanced and equal 
ized so that there will be no vibration, that 
the forces be applied as directly as possible, 

2). 

that because of the high speed at which the 
parts operate maximum bearing surfaces are 
necessary, and that special provision must 
be made for preventing any foreign matter 
aside from the proper lubricants, from en 
tering the operating mechanism and conse 
quently scoring and impairing the bearings. 
he means employed in the present instance 

for maintaining the pistons in proper rela 
tion at all times consists of an equalizer 
member designated generally by character 
43, shown in detail in Fig. S, having a cross 
head 44 secured to a central trunnion or 
pivot stud 45 rotatable in the bore 46 of a 
bridge member 47 which spans the chamber 
25 intermediate the two pistons and is suit 

3 5 

to reduce weight and momentum and are 
cut away centrally at their inner sides 52 to 

4) 

5 5 

s 65 

ably secured to the body 21 by 
machine screws 48. 

means of 
The ends of the cross 

head 44 slidably co-operate with the pistons 
through the agency of slotted guides 49 
formed integral with pivot pins 51 rotatable 
within the studs 39 and 39' of the slides. 28 
and 29. To prevent interference between 
the equalizer arms and pistons the latter 
are cut away, as at 51. They are also bored 

enable a proper mounting of the equalizer 
intermediate the pistons. From the fore 
going it will be manifest that the piston 
connecting device, mounted to turn about an 
axis intermediate the cylinders, and the ends 

P thereof, embodies a diametrically disposed 
5 guideway which is slidably associated with 

a part moving with each piston. This de 
vice constitutes a very direct and simple 
means for maintaining the pistons in co 
operative relation throughout their recip 
rogation. . . . . . . . . . 
My invention also contemplates the actua 

tion of a valve by and in synchronism with 
the pistons; and as a direct, practical and 
efficient means to this end, I have arranged 
an oscillating valve in co-axial relation to 
the piston-connecting device and provided 
a connection whereby said device actuates 
the valve. The oscillatory valve illustrated 
in detail in Fig. 10 is adapted to be actu 
ated directly by the equalizing member 43 
and consists of a cylindrical portion 53 
having a diametrical slotway in its lower 
end which receives the equalizing member. 
The valve is revoluble in a bushing 54 fixed 
in the body 21 in axial alignment with the 

3. 
equalizer and is provided with an annular 
head 55 seated on top of the bushing to take 

: the heavy down thrust imposed by the air 
pressure. A steel washer 56 may be inter 
posed between the bushing 54 and the head 
55 of the valve and serve effectually as a 
wear seat therefor. Air under pressure is 
supplied to the machine from a suitable 
source as through a handle 57 detachably 
secured to the body 21 in axial alignment 
with the valve and having an air passage 
58 communicating there with. Removal of 
the handle 57 gives access to the valve cham 
ber and permits easy removal of the valve. The air passes downwardly through the 
passages 59 and 61 (Fig. 10) in the valve 
and is adapted to enter the passages 62,63, 
64 and 65 at proper intervals as determined 
by oscillation of the valve for moving the 
pistons back and forth. It will be noted 
that the passages 59 and 61 in the valve in 

O 

80 

85. 

tersect its periphery at diametrically oppo 
site points and are adapted to register with 
the ports in the bushing which communi 
cate with the air inlet passages 62 to 65 
inclusive. As indicated in Figs. 2 and 14, 
the air inlet passages communicate with the 
ends of the cylindel's. The valve port, co 
planar with the air intake passages and 
ports, include exhaust ports 66 and 67 
adapted to register at proper intervals with 
both the ports of the intake passages men 
tioned and the exhaust passages 68 and 69 
disposed intermediate the air intake pas 
sages. These exhaust passages connect, as 
shown in Figs. 1 and i5, with passages 71 
formed in end plates 72 which entirely cover 
consequently close the ends of the cylinders. 
The end plates may be suitably secured to 
the body by machine screws 73 or the like 
passing through openings 73. The upright 
passages 71 in the end plates communicate 
at their lower ends through openings 74 
(Fig. 3) with openings, 75 arranged from 
end to end in the body portions 3S in close 
central slotway 32. These openings are re 

90 

00 

the ends of the body portions 21 and 22 and 
05 

IO 

proximity to and blanking both sides of the 

stricted at their under-sides to provide nar 
row mouths 76 co-extensive with the length 5 

of the slot way 32 and through which the 
exhaust air will be forced downwardly for 
the purpose of preventing foreign matter 
from entering the slot way and working up 
Wardly into the operating mechanism. 

Referring again to the valve it will be 
noted, viewing Figs. 4 and 16, that there 
is provision made in the connection between 
the valve and equalizing member for a cer 
tain amount of lost motion between these 
parts, that is, the equalizing member and 
consequently the pistons may be moved a 
predetermined distance independently of any 
movement of the valve for a purpose pres 
ently mentioned. This is accomplished in 

20 

130 



5 

O 

30 

20 

45 

50 

4. 

the present instance by cutting away oppo 
site ends of the slot in the valve, as shown 
at 53. A splash guard 77 underlying the 
machine throughout the length thereof, is 
secured at its ends to the end plates 72. 
This guard prevents water and pumice from 
splashing upwardly into the slotway 32 and 
serves to deflect the exhaust air outwardly 
away from the active working faces of the 
rubbing elements. The operation of my improved rubbing 
and burnishing machine will now be de 
scribed. In all of the assembled views in 
the drawings, except Figs. 15, and 16, the 
parts are shown in neutral position, that is, 
one in which the air under pressure admitted 
to the machine will not actuate the pistons 
until the valve has been moved slightly be 
yond its dead center position. In the neu 
tral position it will be noted that the pis 
tons 26 and 27 are both centrally disposed in 
their respective cylinders, as shown in Fig. 
4, and that the valve as shown in IFig. 14, 
precludes the air pressure from entering the 
cylinders. Upon moving the slides in either 
direction the valve will be oscillated through 
the agency of the member 43 as described 
above, so that the passages 59 and 61 of the 
valve will register with either the cylinder 
air passages 62 and 65 or the passages 63 
and 64, dependent upon the direction in 
which the valve is oscillated. As shown in 
Fig. 15, the valve has been oscillated in a 
clockwise direction, thus connecting the air 
supply with the passages 62 and 65 and con 
sequently admitting the air to the lower left 
hand piston and upper right hand piston 
shown in Fig. 16, whereupon the pistons will 
be forced by the air pressure to the opposite 
ends of the cylinders. The piston action is 
very rapid and in order that the stroke may 
be accomplished before the valve reverses 
the air supply to the opposite end of the 
cylinder's to effect the reverse piston action, a 
lost motion is provided between the valve 
and the member 43. This permits the pis 
tons to move independently of the valve and 
acquire sufficient momentum to carry them 
to the end of their stroke efore the valve 
is oscillated to admit the reverse air supply. 
This action will be plainly seen by reference 
to Fig. 16 from which it will be noted that 

30 

35 

the pistons may move nearly half the length 
of their stroke before the valve will be oscil 
lated by the member 51 in a counter-clock 
wise direction. By changing the amount of 
lost motion between the valve and member 
43, the length of the piston stroke may be 
varied. While the cylinders are taking air 
through the intake passages 62 and 65 as 
just mentioned, the opposed supply passages 
63 and 64 will be connected thru the valve 
ports 66 and 67 with the exhaust passages 
68 and 69 respectively, so that as the pistons 
are driven in one direction the exhaust air 
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of the opposed cylinders will he simultane 
ously expelled from their respective cylin 
ders and forced down through the passages 
71, and out of the long narrow mouths 76 
at the underside of the machine. The valve 
action just described takes place automati 
cally, that is, reverses automatically. due to 
the alternating action of the opposed cylin 
ders. As a consequence of this action the 
pistons will reciprocate very rapidly at a 
speed dependent, of course, on the air pres 
sure and upon the resistance to the rubbing 
tools due to the nature of the work being 
performed. In view of the rapidity of this 
operation the exhaust air will be substan 
tially continuous and consequently, will be 
forced into the openings 75 from both ends 
and discharged downwardly through the 
narrow mouths 76 throughout the length of 
the machine. This downwardly discharging 
exhaust air will strike the top of the splash 
guard 77 and will be deflected laterally with 
such force and continuity as to prevent any 
foreign particles arising, or splashing up 
during the rubbing action from entering the 
slotway 32 and consequently working up 
into the operating parts of the mechanism. 
By utilizing the exhaust air in this manner 
a very effectual means is provided for keep 
ing the operating mechanism clean and in 
good Working condition; and in this regard 
it will be especially noted that the exhaust 
air is not passed through the operating 
mechanism, such as through the slide bear 
ings, etc., but is conveyed in passages en 
tirely separate from these and is then ap 
plied at the desired points of use. Conse 
quently, the bearing surfaces are not sub 
jected to the blast of exhaust air and there 
is no danger of foreign particles being car 
ried through the slotway to said surfaces, 
with consequent injury thereto. 
From the foregoing, it will be observed 

that I have provided a motor construction 
peculiarly and advantageously adapted for 
reciprocating a pair of rubbing or polishing 
devices, especially in that the few parts are 
equally balanced and are very compactly ar 
ranged and the forces are transmitted most 
directly and efficiently. Thus, vibration is 
climinated and the machine is smooth-run 
ning, regardless of the high speed at which it, 
operates; consequently the wear is reduced 
to a minimum. The arrangement also pro 
motes economy in manufacture and enables 
comparatively quick and easy assembling and 
disassembling. It will also be manifest that 
neither the construction, number, nor ar 
rangement of the pad-holder slides or de 
vices are material to the present invention, 
which relates primarily to the motor. 

It is believed that the foregoing conveys 
a clear understanding to those familiar with 
this art of the objects prefaced above, and 
while I have illustrated but a single working 
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embodiment of my invention, it should be 
understood that considerable change might 
be made in the construction without depart 
ing from the spirit and scope of the inven 
tion as expressed in the appended claims. 

I claim: 
1. In a machine of the character disclosed, 

the combination of a pair, of cylinders, sepa 
rate pistons therefor, an oscillatory valve 
adapted to govern pressure fluid to both cyl 
inders for reciprocating the pistons in oppo 
site directions, passages between said valve 
and said cylinders, and a single means co 
axial with said valve and in continuous di 
rect engagement with said pistons inter 
mediate their ends for actuating said valve. 

2. In a machine of the character disclosed, 
the combination of a pair of cylinders in 
parallel laterally spaced relation, a double 
end piston reciprocable in each cylinder, 
means pivotal about an axis intermediate 
and between the ends of the pistons and con 
nected with the latter for maintaining them 
in co-operative relation during and through 
out their reciprocation in opposite direc 
itions, and valve mechanism operated by 
movement of said pivotal means for con 
trolling the delivery of fluid under pressure 
to the cylinders. 

3. In a machine of the character disclosed, 
the combination of a pair of parallel later 
ally spaeed cylinders, a piston reciprocable 
in each cylinder, a member pivoted inter 
mediate the pistons and between the ends 
thereof and having a slidable connection 
with each piston, whereby to maintain the 
pistons in co-operative relation throughout 
their reciprocation, and a valve actuated by 
said pivoted member for controlling the 
delivery of fluid under pressure to the cyl 
inders. - 

4. In a machine of the character disclosed, 
the combination of a body formed with a 
pair of cylinders, pistons therefor, an oscil 
latory valve adapted to govern pressure fluid 
to both cylinders for reciprocating the pis 
tons in opposite directions, pass 

single means coaxial with said valve for op 
erating the latter and operable by the re 
ciprocation of said pistons, said last men 
|tioned means being enclosed within said 
body and having a lost motion connection 
with said valve. 

5. In a machine of the character described, 
the combination of a body having a pair of 
parallel laterally spaced cylinders and hav 
ing an opening in its top wall between and 
intermediate the ends of said cylinders, two 
pistons one of which is mounted in each 
cylinder, an oscillatory valve member in said opening for controlling the pressure fluid 
to said cylinders, said valve member being 
freely removable from said opening, and an 

ages be-, 
tween said valve and said cylinders, and a 

5 

upstanding handle detachably mounted on 
said body, said handle closing said opening 
and having a conduit through which the 

pressure is directed to said valve fluid under 
member. 

6. In a machine of the character disclosed, 70 
the combination of a pair of parallel later 
ally spaced cylinders, a double-end piston in 
each cylinder, means providing a connection 
between the pistons whereby to maintain 
them in co-operative relation throughout 
their reciprocation, said means being pivotal 
about an axis intermediate and between the 
ends of the pistons and having an oscillatory 
connection with each piston about a fixed 
axis thereon, and a valve actuated by oscil 
lation of said uneans for controlling the de 
livery of fluid under pressure to the pistons 
for reciprocating them in opposite directions. 

7. In a machine of the character disclosed, 
the combination of a pair of cylinders, a 
double-end piston reciprocable in each cyl 
inder, a member pivotal about an axis be 
tween and intermediate the ends of the pis 
tons and having a diametrically disposed, 
guide, means on each piston slidably asso 
ciated with said guide whereby to maintain 
the pistons in co-operative relation through 
out their reciprocation in opposite directions, 
an oscillatory valve co-axial with said men 
ber and actuated by oscillation thereof, and 
passages between said valve and the cylin 
clers whereby the valve controls the delivery 
of fluid under pressure to the cylindel's for 
reciprocating the pistons in opposite direc 
tions. 

8. In a machine of the character disclosed, 
the combination of a pair of cylinders, a 
double-end piston in each cylinder, a piv 
otal member operating between the pistons 
to maintain them in co-operative relation 
throughout their reciprocation, and a valve 
having a lost motion connection with and 
actuated by said member for governing the 
delivery of fluid under pressure to the cyl 
inders. " . . 

9. In a machine of the character disclosed, 

80 

90 
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O 

the combination of a pair of cylinders, a 
piston in each cylindel', a member operable 
between the pistons for maintaining them 
in co-operative relation throughout their re 
ciprocation, and an Oscillatory valve having 
a lost notion connection with said member 
and adapted to be actuated thereby for 
governing the delivery of fluid under pres 
sure to the cylinders. 10. The coinbination of a closed body hay 
ing a plurality of cylinders, a pair of pis 
tons in said cylinders, a member having a 
-central bearing hub pivotally mounted in 
said body for movement in a single plane 
and having a cross head whose ends are 
slidably associated with the pistons whereby 
to maintain, then in co-operative relation 
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throughout their reciprocation, and a valve 
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actuated by movement of said pistons for 
controlling the delivery of fluid under pres 
sure to the cylinders. 

11. The combination of a body having a 
pair of cylindel's, a piston in each cylinder, 
a member having a central bearing hub piv 
otally mounted between the pistons and hav 
ing a cross head whose ends are slidably 
associated with the pistons whereby to main 
tain them in co-operative relation through 
out their reciprocation, and an oscillatory 
valve co-axial with said piston-connected 
member and actuated thereby for controlling 
the delivery of fluid under pressure to the 
cylinders. 

12. The combination of a body having a 
pair of cylinders, a piston in each cylinder, 
a member having a central bearing hub 
pivotally mounted between the cylinders and 
having a cross head whose ends are slidably 
associated with the pistons whereby to main 
tain them in co-operative relation through 
out their reciprocation, an oscillatory valve 
co-axial with said member and having a 
bifurcated end for the reception thereof, and 
passages providing communication between 
the valve and the cylinders. 

13. The combination of a body having a 
pair of cylinders, a piston in each cylinder, 
a slide adapted to be reciprocated by each 
piston and having an upstanding cylindrical 
part fitting in a bearing in its respective 
piston, a bearing pin co-axially mounted in 
each upstanding part and having a diamet 
rical guideway therein, a member pivotally 
mounted between the pistons and having 
diametrically opposed parts slidably fitting 
in the guideways in said pins, thereby estab 
lishing a connection between the pistons 
serving to maintain them in co-operative 
relation throughout their reciprocation, and 
valve means controlling the admission of 
pressure fluid to and from said cylinders to 
reciprocate the pistons. 

14. The combination of a pair of parallel 
laterally spaced cylinders, a double-end pis 
ton in each cylinder, devices adapted to be 
operated by the pistons, means movable about 
an axis between the pistons and the ends 
thereof and connected respectively with the 
pistons for maintaining them in co-operative 
relation throughout their reciprocation, and 
valve mechanism actuated by said means for 
governing the delivery of fluid under pres 
sure to the cylinders for the purpose of 
reciprocating the pistons in opposite direc 
tions. 

15. In a machine of the character dis 
closed, the combination of a pair of double 
acting pistons adapted to reciprocate in op 
posite directions, oscillatory means centrally 
connecting the pistons for maintaining them 
in co-operative relation throughout their re 
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ciprocation, and means actuated by said first 
mentioned means for controlling fluid pres 
sure to the pistons for reciprocating the 
litter. 

16. In a machine of the character dis 
closed, in combination, a body having a pair 
of laterally spaced cylinders, a piston re 
ciprocable in each cylinder, an oscillatory 
valve enclosed within said body and mov 
able about an axis intermediate and between 
the ends of said pistons, inlet passages in 
said body portion above said cylinders 
adapted to connect said valve with the outer 
ends of both cylinders, exhaust passages in 
Said body portion above said cylinders 
adapted to connect said valve with the ex 
haust, a pressure fluid supply passage albove 
said valve, and means in said body, and co 
axial with said valve positioned between said 
pistons for actuating said valve to alternate 
ly connect said inlet passages and said ex 
haust passages alternately to opposite ends 
of said cylinders. . 

17. In a machine of the character dis 
closed in combination, a pair of laterally 
spaced cylinders, a double end piston re 
ciprocable in each cylinder, a member pivotal 
about an axis intermediate the ends of and 
between said pistons and having a diametri 'ally dispose guide, said guide having a 
sliding and rotary connection with each pis 
ton, an oscillatory valve coaxial with said 
member and actuated by movement thereof, 
and passages between said valve and said 
cylinders whereby said valve controls the 
delively of fluid under pressure to said cyl 
inders for reciprocating the pistons in op 
posite directions. 

18. A machine of the character disclosed 
having, in combination, a body having a 
closed chamber, means extending through 
said chamber and being formed with a bore 
intermediate its ends, a pair of spaced cyl 
inders, two pistons one of which is recipro 
cable in each cylinder, a pivotal member hav 
ing a central pivot stud bearing in said bore 
and having a sliding and pivotal connection 
with each piston to maintain said pistons in 
cooperative relation throughout their re 
ciprocation in opposite directions, and valve 
means actuated upon movement of said pis 

i tons to control the delivery of fluid under 
pressure to said cylinders. 

19. A machine of the character disclosed 
having, in combination, a pair of laterally 
spaced cylindel's, a piston reciprocable in 
each cylinder, a member having a central 
bearing hub pivotally mounted between the 
cylinders and having a lateral portion con 
stituting a guide, means carried by said pis 
tons for slidably engaging said guide and 
oscillating said member upon a reciproca 
tion of said pistons, and an oscillatory valve 
coaxial with respect to said member and 
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operable by oscillation of the latter to con 
trol the admission of fluid pressure to said 
cylinders. 

20. A machine of the character disclosed 
comprising, in combination, a body portion 
having parallel laterally spaced cylinders, 
pistons mounted in said cylinders for re 
ciprocation in opposite directions, a valve 
member positioned within said body between 
said cylinders for controlling the admission 
of fluid pressure to the latter, means Sup 
ported in said body portion and engaging 
said valve member and said pistons, said 
means acting to maintain the pistons in co 
operative relation throughout their recipro 
cation and to actuate said valve member near 
the end of the stroke of said pistons, and 
means for Supplying fluid pressure to said 
valve member. 

20 21. In a machine of the class described, in 

7 

combination, a closed body formed with cylinders, pistons movably mounted in said 
cylinders, said body being formed with a 
central chamber and a bore opening into 
said chamber, an equalizing member mounted 
for oscillation in a single plane in said cham 
ber, said member having a pivot stud in 
said bore and having a sliding and rotary 
Operative connection with each piston to 
synchronize the movements of said pistons. 

22. In a machine of the character de 
scribed, in combination, a closed cylinder 
body having a closed central chamber, a pair. 
of pistons movably mounted in said cylinder 
body, pins carried by said pistons, and an 
equalizing member rotatably mounted in said 
chamber and slidably and rotatably as 
sociated with each of said pins to cause said 
pistons to move in synchronism 

SWAN F. ANDERSON. 
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CERTIFICATE OF CORRECTION. 

Patent No. 1,677, 112. Granted July 10, 1928, to 

SWAN F. ANDERSON, 

... It is hereby certified that error appears in the printed specification of the 
... above numbered patent requiring correction as follows: Page 3, line 92, after 

the word "communicate" insert the words "through passage 62'63' 64' and 65 
respectively"; and that the said Letters Patent should be read with this cor 
rection therein that the same may conform to the record of the case in the 
Patent Office. 

Signed and sealed this 7th day of August, A. D. 1928. 

. . . . . M. J. Moore, 
(Seal) Acting Commissioner of Patents, 


